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PREFACE. 



When the publisliers proposed to the editor the preparation, by 
a specified time, of a volume on Cholera, there was a very natural 
hesitancy on his part to accede to their request. Indeed, it was out 
of the question for a single individual in the given time to accom- 
plish the task in anything like a satisfactory manner. How- 
ever, having received assurances of cooperation from various 
sources, and especially after having secured the valuable collabora- 
tion of Dr. J. C. Peters, than whom probably no epidemiologist is 
better qualified to write on cholera, the editor overcame his misgiv- 
ings and undertook to prepare the present treatise. 

The object of the work is to furnish the physician with a faithful 
account of the actual st^te of our knowledge regarding a disease that, 
even at the present writing, is by many expected soon to visit our 
shores. 

While the experience acquired in past epidemics has been util- 
ized to its fullest extent, the contributors to this volume have not 
ignored the new light shed on the disease by the most recent re- 
searches. It is hoped that in this way the work may prove accept- 
able to a larger class of readers than if a more one-sided presenta- 
tion of the subject had been undertaken. Of course the carrying 
out of such a plan has necessarily led to the embodiment of conflict- 
ing views, that may at times appear rather confusing. 

Yet it is only in relation to the etiology of the disease that the 
discord of opinion becomes unpleasantly noticeable. Again, while 
the editor has not hesitated to freely express his own convictions, 
mere polemics and all theoretical disquisitions have been, aa much 
as possible, avoided. 
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Being intended mainly for the American reader, it is fitting that 
the history of cholera as it has affected our own country, should re- 
ceive special attention. Accordingly no apology is needed for the 
introduction of a very complete account of the disease as ob- 
served in the different American epidemics. And it is hoped that 
Dr. Peters' name furnishes a sufficient guarantee of the thorough 
manner in which this part of the work has been accomplished. 

Dr. McClellan's history of the epidemic as it has affected the 
United States Army constitutes an authentic record of a highly in- 
structive subject. Certainly nothing could furnish a more convincing 
proof of the agency of human intercourse in the dissemination of 
cholera than this part of the volume. 

A chapter will also be found giving the history of the disease as 
observed in the United States Navy. The manuscript was kindly 
supplied by the Bureau of Medicine and Surgery of the U. S. Navy 
Department, and the editor takes this opportunity of extending his 
thanks to said Bureau. 

It seems unnecessary to indicate in -detail the plan and scope of 
the book. The editor may, however, be permitted to call special 
attention to the valuable article on the prevention of cholera, from 
the pen of Dr. J. B. Hamilton, Syrgeon-General of the Marine Hos- 
pital Service, and the equally important contribution of Dr. G. M . 
Sternberg, on the destruction of cholera germs. 

As regards the editor's contributions, it is not pretended to lay 
claim to any originality* His aim has been the modest and yet 
difficult one of drawing from the recorded experience of the best 
writers as much of the truth concerning cholera as was possible. 
But he feels much more certain of the importance of what was at- 
tempted than of the value of that which has been accomplished. 
Still, it is hoped that by collecting from widely scattered sources, 
information not easily accessible to the practitioner, and especially 
by ample reference to the most recent researches into the nature of 
cholera, the work may be found of sufficient merit to take its place 
by the side of other treatises on the same subject. 

Qf course the doctrine of Koch has received considerable atten- 
tion, and a special chapter has been devoted to an accurate account 
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of the metliods of preparing pure cultures for purposes of diagnosis. 
As regards the etiology of cholera, the ground taken by the editor 
is that, while Koch's doctrine has not been finally established as a 
scientific truth, it has very much in its favor. At the same time 
space has been given to opinions directly traversing the points 
claimed by the German investigator. It will be seen, therefore, 
that the editor has treated the subject in an unbiased way. And 
indeed the extremely divergent opinions regarding cholera enter- 
tained evan at the present day would scarcely justify an attempt to 
present a completely harmonious picture of the disease. 

The editor has relied for information upon those American, 
English, French, German, Italian and Spanish writers who are 
recognized in their own countries as the highest authorities upon 
the subject. For valuable assistance in summarizing foreign 
writings he would here express his obligations to Dr. T. L. Stevl- 
man, of this city. His thanks are also due to Dr. J. C Peters and 
Dr. A. Jacobi, for placing at his disposal their valuable libraries. 
Finally, the indulgence of the reader is asked for any typographical 
errors that, in the somewhat hasty proof-reading, may have been 
overlooked. 

EDMUND CHARLES WENDT. 

New York, May, 1885. 
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TREATISE ON ASIATIC CHOLERA. 



INTRODUCTION. 



Under the common designation of Cholera we may properly include 
three diseases which^ while presenting a striking similarity in regard to 
certain clinical phenomena^ must yet be held to differ radically as to their 
origin and nature. These diseases are — 

I. Epidemic or Asiatic Cholera; 

II. Simple or Sporadic Cholera, commonly called cholera morbus 
in England and our own country, and cholera Europsea or cholera nos- 
tras in continental Europe; and 

III. Cholera Infantumy or choleriform diarrhoea, which is popularly 
known in the United States as summer complaint. 

The three diseases named are all characterized by more or less vomit- 
ing, frequent watery discharges from the bowels, great prostration with a 
tendency to collapse, and usually a quick termination either in death or 
perfect recovery. * Indeed the clinical symptoms of these maladies may be 
so much alike that, during an outbreak of epidemic cholera, it may appear 
impossible to decide, in a given case, what particular one we are d^ing 
with. Nevertheless such apparent likeness by no means constitutes an 
actual identity, especially from the standpoint of etiology. And the 
view, still entertained by some writers of the present day, and according 
to which these diseases are mere gradations of one and the same malady, 
must be discarded as utterly untenable. 

It is well known that cholera morbus may appear in any place and at 
any time, and that cholera infantum usually appears in larger towns during 
the hot season. But the history of Asiatic cholera demonstrates con- 
clusively its specific, infectious, and epidemic character. Nor can the en- 
demic presence of Asiatic cholera in some parts of India be construed into 
a valid argument against this view of its essential nature. 

* The more protracte<l cases of Asiatic cholera often assume a form not unlike 
typhoid fever, death taking place by gradual asthenia, or convalescence being 
tedious and long delayed. 
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The final outcome of recent pathological research, especially as re- 
gards the parasitic origin of many of our most formidable diseases, may 
result, as some suppose^in blurring the boundary lines that now separate 
them. But at the present writing, the tendency certainly is in a directly 
opposite direction. 

It would be out of place here to discuss what is known as the ** germ 
theory *' of disease. Nevertheless it may be said that the doctrine which 
assumes that each infectious disease has its particular and specific microbe, 
is more in accordance with known facts than any theory yet promulgated. 

It is not intended in this volume to describe the second and third 
varieties of cholera, the reader being refeiTed to the standard text-books 
for an account of cholera morbus and cholera infantum. Nevertheless 
these diseases will incidentally receive some share of attention, especially 
in relation to diagnosis and differential diagnosis. 

Etymology. — The etymology of the term cholera is somewhat doubt- 
ful. Most probably, however, it is derived from the Greek. By some it 
has been traced back to the Hebrew words, ^7n ]31> pronounced choli-ra 
{bad disease). But Laveran ' says that competent Hebrew scholars have 
shown the real meaning of these words to have been erroneously interpreted, 
merely on account of the similarity of pronunciation between choli-ra 
and the Greek for cholera. 

XoXepay x^^^PV (Ionian) is certainly Greek. Hippocrates derived it 
from X^^V (bile) and fjeco (I flow), believing that the evacuations were 
caused by altered bile. Galen held that it was derived from ^oXades 
(viscera), as these organs were always first attacked in the disease. Cel- 
sus only admits the radical ;jfoA, meaning biie, and this is without doubt 
the true derivation of the word. The Greeks were in the hal^it of adding 
to the word cholera the further designation of vovaos (disease), and it is 
doubtless for this reason that we find the Latin translation often rendered 
as cholera morbus. This was retained in English, although at the present 
day cholera morbus is used to denote sporadic or simple cholera, while 
Asiatic is added to the term cholera to qualify the epidemic or malignant 
variety. 

Synonyms. — The disease under consideration has been variously 
known as Asiatic or Indian cholera, serous cholera, spasmodic cholera, 
malignant cholera, cholera asphyxia, epidemic cholera, algid cholera, blue 
cholera or cholera morbus, cholera pestifera. But in English it is most 
commonly called Asiatic cholera; in French, cholera Asiatique; in German, 
Asiatische or Indische cholera; in Italian, col6ra Asiatico; and in Spanish, 
colera Asiatico. 

Definition. — Asiatic cholera is a specific infectious disease which is 
endemic only in some parts of India. From there it may be conveyed all 

' Article Cholera, ki Dictionnairc Encyclopedique des Sciences Medicales. Paris, 
1874, 1st series, vol. xvi. 
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over the earth in the form of more or less malignant epidemics. An at- 
tack is^ as a rule, characterized by premonitory diarrhoea, occasional 
nausea, muscular debility, faintness, and a sense of praecordial oppression. 
Next there arise the following symptoms : griping abdominal pains, fre- 
quent purging of a serous alkaline fluid resembling water in which rice 
has been washed or boiled, vomiting, a feeling of internal heat and actual 
external coldness. There also commonly occur suppression of urine, 
cold, clammy sweat, shriveling of the skin, pinching of the features, deep 
cyanosis, subnormal temperature, cold breath, intense thirst, a peculiarly 
husky voice, excessive restlessness, violent muscular cramps, and pro- 
found collapse, followed by speedy death or a reaction with or without 
fever. The British College of Physicians defines cholera as " an epidemic 
disease, characterized by vomiting and purging, with evacuations like 
rice-water, accompanied by cramps, and resulting in suppression of urine 
and collapse. '' 
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PART FIRST. 



A HISTORY OF ASIATIC CHOLERA. 



SECTION I. 



GENERAL HISTORY OF THE DISEASE AND THE 
PRINCIPAL EPIDEMICS UP TO 1885. 



BY 

JOHN C. PETERS, M.D. 

OP NEW YORK. 



Note. — For maps illustrating the routes of epidemic cholera in all parts of 
tlie world, the reader is I'ef erred to the end of Section L, Part First. 



CHAPTER I. 

E&BLY HISTORY OF ASUTIC CHOLERA IN INDIA, AS KNOWN" 
TO EUROPEANS (A.D. 1503 TO 1800). 

Asiatic cholera has always been present in Ilindostan, or the land 
of the HindoDB, as long as that country has been known to Kuropcuns. 
Whvn ViBCO do Oama rounded the soutnernmoBt jKiint of Africa, which 
lit! called the Cape of Good Hope, with all the flags of his gallant little 
ships flyiug, his officers and men clad in their gayest clothes and brigbtert 
armor, and his trumpeta sounding, he little thought he was soon to meet 
with a new and dreadful pestilence at the courts of the ereat King of 
Calicut, low down on the 80uthwe8t«m or Malabar coast of India. 

He landed in 1491^, and in 1503 Oa^ipar Correa, an officer of Vasco de 
(iama. eaye 20,000 men of Calicut died of a disease which struck them 
#udde»like in the belly, ao that Bome of them died in eight hours, 

in 1545 he met with it at Goa, further up the west coast, where it was 
called Morexy, " and the mortality was so great that the dead could hardly 
be buried; so grievous was the throe, and so bad the sort of disease," says 
Cornell, "that the very worst kind of poison seeraed to be in operation; as 
was proved by the vomiting, with great drought for water, as if the 
atomach was parched up; by the cramps that fixed in the sinews, with 
pain 60 extreme that the sufferer seemed at the T>oint of death and the 
nails o^ the hands and feet becoming " black." In 1503 Garcia d'Orla, 
another Portuguese, gave a vivid description of cholera again at Goa, 
where it was now called kachaita, or haiza, a name by which it is known 
Uiroughout India at the present day; he says it was tdwaj's most severe in 
June and Juk, In the meantime the Dutch, French and English had 
also sailed round the Cape of Good Hope to India; and Lindshot, a Dutch- 
man, about 1589, while residing at Goa, wrote that Mordejriii, a disease 
which comes on very suddenly, is common and deadly, as it attacks the 
Btomach and bowels withcontmual vomiting and purgmg. Hence cholera 
was first mot with on the west coast of Hindostan, south of and far away 
from Calcutta and the Ganges. In 1G38 it again prevailed in Goa. and 
Thevenot wm himself attacked with it, at Sorat, still on the west coast and 
north of Bombay. The first Englishman who described cholera was Dr. 
Frye. who also saw it along the coast of Surat as earlyas 13G3, 

In 102K Bontius, a Dutchman, described cholera at Batavia, far to 
the east of Bengal, and tji which it mast have been conveyed by sliips. 

It was noticed at Indore, near Centra) India, in 1G21 and 1C81; also 
at Mewar. far north of Surat. in 1021: again at Nagpore in the very cou- 
twrof India in 1666. At Bejapoor, a httle north of Goa, in 1087; also 
at Hasulii)atan, north of Madras, on the eaM. or Coromandel coast in 1697; 
aud LB Ceylon in 1639. 

in 1733 it was seen at Madras; in 1739, at Delhi, far up in the north 
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of India ; in 1756 at Arcot, juBt west of Madras ; in 1768 at Pondi- 
chorry, south of Madras; in 1777 at the mouth of the Ganges; in 1780 
at Tranquebar, south of Madras; in 1781 at Juggernaut, south of Cal- 
cutta, and at Ganjam, near Juggernaut. It did not reach Calcutta, from 
Juggernaut, till 1782; nor Madras from Juggernaut till 1783, from whence 
it was carried to Trincomalee on the east coast of Ceylon also in 1783. 

In 1783, too, it was at Hurdwar far up north at the foot of the Hima> 
laya mountains at one of the great twelve-year festivals. In 1790 it was 
agjiin at Juggernaut, near Chilka Lake, to which the idols of Juggernaut 
had been taken for safety against the Mohammedans who were basiling 
Juggernaut. It may be noticed here that the twelve-year Juggernaut 
festivals precede those of Hurdwar and some other places by two years. 
The Juggernaut festivals fell in the vear 1781; those of Hurdwar in 1783, 
The frequent outbreaks about Madras were connected with the festivals 
at Arcot, Velloro, Coniiveram, etc., near by, as we will see hereafter. 

One of the earliest English accounts is by Dr. Paisley of Madras, in 1774L 
He writes to Dr. Curtis: " I am glad you caused the army to change its 
camping ground, for there is no doubt ihe soiled ground contributed to 
the irequency and violence of the attacks of this dangerous disease, true 
cholera, which is the same we had at Trincomalee. It is often epidemic 
among the natives: in our first campaign it was terribly fatal among them, 
and fifty European soldiers also died. I have met with many cases since.*' 
The only claim of Calcutta and Bengal to priority in cholera is that given 
bv Macnamara who says, "there was a temple to Oola Beebee, or the Goddess 
ot cholera, near Calcutta, in 1720, which is visited by pilgrims to this day 
ever)' Tuesday and Saturday, especially from April to June, in cholera 
times. The pilgrims fast in the morning, dine at two o'clock, when 
thev eat crushed rice and a preparation of milk, and pay the priests.'' 

^riio most suggestive early outbreak, which should nave attracted more 
attention long ago was among Colonel Pearse's 5,000 troops marching 
in March, 1781, at Ganjam, near Juggernaut. He reports tnat^in addi- 
tion to those who died, there were 500 in hospital, on March 22, and 
sa\'8: ** Death raffed in the camp, with a horror not to be described, and 
all expected to oe destroyed bv the pestilence. I first attributed it to 
poison, but soon found there ha^ been a pestilential disease racing amotij? 
the natives in tlie parts through which our marches lay, and that part oi 
our camp was drinking in death and destruction. Tn a few days, 1143 
men were in hospital; but on March 26th there were only 90S, ani on the 
first of April the army was able to march again, leaving 300 convalescents 
behind." The supreme government report adds: "the pestilence found 
its way to Calcutta, chiefly affecting the native inhabitants with great 
mortality, and is also pursuing its course to the northward." This is 
the first authentic account of a Juggernaut cholera carried to Calcutta. 
It lias since been repeated so frequently that the words: " cholera raging at 
J ug^rnaut , and b^inning in Calcutta, *' are almost stereotyped. This epi- 
demic was oarrieil 6r up to the north, reinforced by pilgrimages to Gaja^ 
just below Benares, to Benares, and Allahabad at the junction of flie 
Ganges and Jumna rivers: and so on to Hurdwar, which it reached in 
1TS3, as before said, at the great twelfth-year pilgrimage, which takes place 
there two years after the great twelfth-year pilgrimages to Juggernaut: 
for among "the Hindoo prie»?ts there is the same rivalrv as among the op- 
potmi^ sects of Persians, Arabians, Mohammedans, and amon^ Catholics 
and i^testants> and Mohammedans and Israelites^ At Hurdwar in 
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April, its:!, in less than eight (lays, 20,000 pilgrims were cut oS by cholera. 
How much farther to the north it went no one knowB. 

But from UttQJam and Juggernaut it also went south with Col. Pearse's 
troops, and by infected natives to Madras. Dr. Girdleatone remarks: 
" Spasms of the bowels were the first diseoee which appeared among the 
EurojKBan troops at Madras in October, 1782. More than fifty of those 
men were killed by them in the first three days after they arrived; and 
in lese tlian three months upward of 1,000 had Buffered from these com- 

Silaints." He says there waa coldness of the akin, especially of the hands; 
eebleneBB of the pulse, spasmodic contractions of the le^^, coldness of the 
hands and feet, which were sodden with cold sweats, lividness of the nails, 
cold breath, insatiable thirst, and inceesant vomitings, terminating in 
B|)eedy death if not checked. By May, 1782, cholera liad been carried 
to the Engliah fleet at Trincomalee, on the east coast of Ceylon, and the 
Frenchman Sounerat says it prevaiied along the Coromandel, or cast 
coast of India, especially in the neighborhood of Madras, from 1772 to 
17S2.' 

In 1796 Fra Paolino Bartholomeo pnbliahed at Rome a curious account 
of cholera on the west or Malabar coast, and says it was there called Nircouben 
in the Malabar language, Mordexin in Sanscrit, and not Mort de ('Inert or 
" dogs death," as it is called by Sonnerat. He says, " It is most freqpent 
in October, November and Itecember, wheu the cold winds come from 
the ocean loaded with salt and nitre: while on the ea^t or Coromandel 
Goart it is most common in April and May, when it often carries off thirty 
or forty persons in one village in one night. In 178:2 it prevailed vita 
terrible ferocity and destroyed an enormous number of people." None 
of theee Vriters seemed to recognize the horrible filthiness of the Hindoo 
rillages, but only talk about rains, winds, malaria, soil, heat and what 
not. 

The Rev. Father Sangermano says it prevailed in Burmah far east of 
the Bay of Bengal in 1783, 

It will lie seen from the accompanying map that cholera did not 
originate in Bengal or Jessore in 1817, as is usually supposed. 

It was noticed on the west coast of India long before it was seen on 
the east coast. It was felt at C'aUcut, Goa, Bombay and Surut, on the 
west coast, nearly two hundred years before it was recorded at Calcutta, 
JesBore, or Madras, on the east coast. 

The same holds true to-day: Calcutta and Bencal unfortunately have 
not a monopoly of cholera, but all India is possessed with it The Bengal 
official reports and maps indicate that there was no cholera in Dom^y 
except occasionally, ana then only when derived from Bengal previous to 
1855. (See table of mortality for Bombay.) 

' The whole of tJiiR ^eat epiilemic of ITSI lo 178B was a ^reat twelve-yew 
festival outbreak, such as we will see wns HUpiile.inented in 181T, or three tiinc^ 
twdre years aft^rwanl: and extended from Jug^emtiiit on the middle east coast 
to CalcuttA and Hurdwar in the north; down to Madras and Ceyloo iu the south- 
east, and also over Ii> (tie west or Bombay coast. The details of thi^i epidemic 
are abnust tlie couaterporlti of those which will now be given of the great out- 
break in leiT. 
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CHAPTER 11. 

THE GREAT EPIDEMIC OF 1817. 

Ik 1808 there were only five cases among the European troops; in 1811, 
1812, and 1813, no less than twenty-nine cases at Chunar; and in 1814 there 
were deaths at Cawnpore, Nagpore, Benares, and finally at Dinapore near 
Calcutta — in all forty-six cases. In 1815 and 1816 there were no cases 
reported among the English soldiers. In short, from 1503 to 1817 there 
were no less tlmn ten epidemic outbursts in India, so that it was no new 
thing for cholera to spread wide over the country; but there were so few 
Europeans dwelling there that they were not made public. Besides, no 
medical board was established till 1786, and its reporte were not published 
till 1818. 

The great epidemic of 1817 is usually supposed to have commenced in 
August at Jessore in the Sunderbunds, northeast of Calcutta and near the 
great city of Dacca, at the confluence of the Ganges and large Brahma- 

Eootra nvers. But it was only more severe at Jessore, and they were more 
rightened and made a greater outcry. Cholera was at Patna and My- 
mensing, far above Calcutta, in July; and was so severe in Calcutta itself 
in July that the government board returned word to the Jessore authorities 
that their pestilence was only the usual epidemic of the season, which 
had already been more fatal in the native or " black ^' town of Calcutta 
than at any former period in the recollection of the oldest inhabitants. 
And it was probable that no considerable town in the low and humid cli- 
mate of Bengal was entirely exempt from it (Macnamara). 

Still Dr. Barnes of Jessore threw much light upon the causes of the 
outbreak. He says: 

** They are not to be mistaken, although they are too extensive to be brought 
under human control. Putrid exhalations f tx>m the constant and rapid decompo- 
sition of animal and vegetable matter and the use of unwholesome water, are Hie 
sole causes. The atmosphere of Bengal is close, heavy, and moist; and the th«^ 
mometer never lower tiian 75° F. from March to November." ** In such a cli- 
mate," continues Barnes, " any person acquainted with the materials that accu- 
mulate in Hindoo towns and villages, and with the crowded, filtliy and unventi- 
lated state of the houses and streets, must be satisfied that these, of all others, 
are the conditions most favorable for the infection and at times even contagion. 
The huts of the poorer natives were surrounded with every kind of nastiness as 
well as stagnant water, and the exhalations from them were at times almost 
insupportable." 

Dr. Barnes did not place much stress upon mere swamp malaria, but 
much upon what is now called " civic malaria." While he had so much 
filth directly under his eyes and nose, he troubled himself little about east 
winds, subsoil water, the barometer, or the so-called epidemic constitution 
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of the air. He found enough on the surface of the earth without digging 
deeper or soaring higher, 

rhfi peatilenoe advanced so rapidly up the Ganges and over Bcng^ that 
by October, 1817, it had covered 195,935 st^uare miles, and within thisvBBt 
area the inhabitants of scarcely a single village or town had escaped its 
de«idly influence. It had passed Benares, and reached the frreat distribut- 
ing ci^ of Mirzapore, near Allahabad, to the south of which the Mar- 
qnia of Hastings' army of 10,000 men and 70,000 comp followers vras 
moving still further south. Cholera commenced among the native Camp 
followers witli 97 deaths on Xovember 13th, and the Marquis then said: 
"There is an opinion that the water of the tanks, the oiJy water we have, 
is unwholesome; therefore I will move to the river Pohooj, though I 
hare 1,000 sick." Nov. 15 he writes: " We crossed the river this morn- 
ing. The march waa terrible from the number of poor creatures falling 
sick from sudden attacks; and the quantities of those who have died in 
the wagons, whose bodies had to be thrown out without burial to make 
room for' the new-comers; 500 died since sunset yesterday, ten of my 
body servants among them. The ground is sandy and porous, and there 
is an abatement of the conta^on. Still numbers of dead and dying meet 
the eye in every direction. Nov. 17: The surgeons wish me to remain 
another day, but the stream is too small for our wants, and is mnddy. I 
think of moving to the river Betwah, which is large and limpid. Nov. 19: 
we marched fifteen miles to this broad, clear stream which has lofty banks, 
and there is a favorable change. Nov. 31 there is an unquestionable im- 
provement; no one can comprehend my sensations on hearing laughter in 
the camp this morning for the first time." The disease disappeared like 
magic; but not before over 12,000 had died. 

The Marquis's account is one of the most graphic and touching that has 
ever been given. He says, after creeping about, as usual, for some time 
among the tower classes of camp followers, it suddenly burst forth with 
irreuBtible violence in every direction. The natives deserted in great num- 
bers, and the highways and fields for many miles around were strewn with 
their dead bodies. Tho line of march of the white troops soon presented 
a most deplorable spectacle. Tho greater part of tho sick were left bo- 
bind, although all the baggage and ammunition were thrown away and the 
carts taken to swell the nnmbor of ambulances. Many who left the 
wagons, pressiMl by tho sudden calls of the disease, were unaole to rise again, 
and were necessarily abandoned. Hundreds dropped down at every day's 
advance, and more were loft behind at every nigut's halt. The places of 
encampment and lines of route presented, the appearance of a deadly 
battle-lietd and the track of an army retreating under every circumstance 
of defeat and discomfiture. He gave instructions, if he should die 
himself, tliat his body should be buried privately in his own tent to prevent 
a panic among his troops. Some of his own table sorvante had dropped 
down while waiting u]>on him and his staS. We are here reminded of the 
sadden ontbreak in Col. Pearse's army, near Juggernaut, in ITSl, and in 
Col. Crockett's force jiear the same place in 1790. 

A considerable force of Mwlras troops was marching np from the south to 
join the Marquis of Hastings. It had suffered many prit-ations and much 
fatigue and excessive heat, but had had no cholera until it got to Nagpore 
in centra) India, where we have seen cholera had been in 16C6. CoL Adams 
had scarcely heard that the pestilence was in his vicinity before his troops, 
which were in high health, were attacked, especially while loitering lor 
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water at the neighboring rivulets; seventy were seized the first day and 
more than twenty died the first night. 

Prom Nagpore the great high-road southwest to Bombay, by way of 
Jaulnah, Aurungabad and Poonah, was soon involved by the troops, in 
spite of a strong southwest monsoon which was blowing directly from the 
Arabian sea. 

In the meantime troops were also being sent up from Bombay toward 
central India, and pilgrims going to the great festival at Punderpoor, be- 
low Bombay, crossed their line of march. A great outbreak took place 
and 3,000 pilgrims died in the course of a few days, and the rest on their 
dispersion carried the pestilence in every direction. Punderpoor has 
often since played a great part in the Bombay epidemics. 

The progress of cholera from Nagpore, in central India, down to 
Bombay nad been carefully watched and traced from city to city and 
Tillage to village, creeping or even jumping along by the arrival of persons 
from places known to oe infected. Some towns escaped for months where 
this sort of communication was not frequent, or the water supply was 

food. It was pronounced capable of transportation from place to place. 
t was regarded as infectious, but only under some peculiarities of the con- 
stitution of the patient, or of the local conditions of the place, or of its 
water supply. Surgeon Coats thought if it was occasioned by some 
general mstemperature of the air it would have spread over the country 
with more regularity, and have attacked all parts of a town more equally. 
But it seemed only to travel over roads, and when the population was 
scantv and the intercourse slight its progress was slow. 

Tne Presidency of Bengal contains much more than one-half of the 
whole population of India. The valley of the Ganges is perhaps the 
most populous in the world and has the greatest number of large towns, 
cities and villages. The pilgrimages to every part of the Ganges are 
numerous and even almost incessant. Hence the progress of cholera in 
Bengal seemed confused and indeterminate. But as soon as it reached 
central India, where the population is sparser and the roads fewer, and 
every objective point was watched by intelligent and responsible army sur- 
geons, the more or less regular and progressive advance of the pestilence 
was at once noted, and that it marched even against the most powerful 
monsoons and winds. 

Cholera prevailed in the Bombay Presidency in 1818, 1819, 1820 
and 1821, and over 150,000 town and country people died of it. During 
these years it also traversed almost the whole of India. From Allahabad, 
a somewhat central city toward the north, it was carried up to Lucknow, 
Oude, Delhi, Hurdwar, Lodiana, Lahore, and even to Peshawur in the ex- 
treme northwest. 

From Nagpore, in the very center of India, it went directly south to 
Hyderabad, Bejapoor, Gooty, Bangalore, Seringapatam, Mysore, Bellary, 
Madura, and down nearly to Cape Cormorin, the southernmost point of 
India. 

From Juggernaut it traveled down the east coast to Madras against 
the heaviest winds and the southeast monsoon, and was carried in ships 
over to Trincomalee in Ceylon, and from thence in ships to Mauritius 
and Madagascar. 

From Calcutta it was sent northeast bv land toward Burmah and China, 
and southeast to Batavia, Java, and the ^liilippine Islands and to China in 
ships. No winds could have carried it throughout the Eastern Archipel- 
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ago without its attacking many more islands than it did. It only broke 
out in those in which it was landed from ships. 

From Bombay on the west coast it was sent in ships to Muscat and 
other places on th^ Persian Gulf. In 1821, 800 English troops under 
Col. Thompson were sent to Muscat to punish pirates. They carried 
the disease with them and landed it on the east coast of Arabia. It also 
prevailed in Surat and Kurrachee, and from these three cities 120 British 
and 130 country vessels were going every year to the Persian Gulf. The 
harbor of Muscat is so land-lock^ that few winds can blow into it; and 
it is distinctly stated that it was brought there in ships. 

It was also carried to Bushire, far uj) the Persian Gulf, and to Basso- 
rah at the very hesA of it, by English ships. At Bassorah 18,000 are said 
to have died in the course of a few weeks, doubtless from water contami- 
nation, and from there it was transported up the river Euphrates to Bag- 
dad, which became affected as well as the surrounding country. A Per- 
sian army lay before Bagdad, and lost over 2,000 men m a short time, and 
then retreated north, carrying the disease with it as far as Tabreez, just 
between the Black and Caspian seas. 

Kerbela and Meschids Hossein and Ali, those great j)laces of pilgrim- 
age, became involved, and pilgrims and travelers carried it to Aleppo, 
Antioch and Damascus, almost to the east coast of the Mediteranean sea, 
where it died out in 1823. 

From Tabreez it was carried up between the Black and Caspian seas 
to Tiflis in the Caucasus, whence it went through the only mountain pass, 
that of Dariel toward Russia, and finally reached Astrakhan both bv land 
and by ships from the foot of the Caspian sea. It arrived at Astrakhan in 
September, 1823, where it died out m the winter and did not reappear 
nntil six years after, when it was reimported. 

Many assumed that cholera was blown over the Caucasus mountains, 
which are 6,000 feet high* In 1822 the pass of Dariel was a mere moun- 
tain road; next it becwie a Bussian military road, and now a railroad 
leading straight to Moscow runs through it. Cholera has been carried 
throu^ it again and again by soldiers and travelers. 
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CHAPTER III. 

THE EPIDEMIC OF 1827 IN INDIA, WHICH REACHlto RUSSIA IN 
1829, ENGLAND IN 1881, AND THE UNITED STATES IN 1882. 

In 1820 there was little or no cholera in India. In Jnne 1821 it pre- 
vailed to such an extent near Juggernaut that the idol car could not be 
dr^ged about as usual. In 1823^ Juggernaut and its neighborhood again 
suf^red severely. In 1824 it was in central India and far over toward 
Bombay. In 1825 it was a^n at Juggernaut with Calcutta also suffering 
severely. Early in 1826 it was evidently on the increase in all Lower 
Bengal. By ifay 13, 200 or 300 cases died per day at the holy city of 
Benares, half way up the Granges. In November, 1826, it was far un 
above Allahabad on ooth the Ganges and Junma rivers, and at Delhi ana 
Agra. In May, 1827, it was again at Agra with a very large number of 
victims, and in June .again in and around Delhi to an epidemic extent 
It was then found that it had been at Hurdwar, further north, in April. 
In June it had spread up the sides of the Himalaya mountains to the 
height of 3,000 wet. It was all over the northwest provinces in 1827, 
especially at Lahore, one of the most northern cities. Suddenly it was 
heard of far west at Teheran, the capital of Persia, near the foot of the 
Caspian sea, but not until early in 1829. Then it was discovered that it 
had been at Cabul in Afghanistan, just west of India, in 1827 and 1828. 
Lieutenant Connelly met with it at the important city of Herat, still fur- 
ther west, in 1828 and 1829, and said that cholera had swept away many 
thousands of persons in and around Herat. 

The question now arises. How did cholera get to Cabul, Herat and 
Teheran r It was generally assumed that it was blown over the tops of the 
Himalaya and Sulemoian mountains. But 

According to Lieutenant-colonel Sir Alexander Bumes (see "Narrative of a 
Journey to and Residence in Cabul in 1836, *37 and '88," p. 77), the most extensive 
arrangements have long been made to convey pilgrims, merchandise, and disease 
to and from Hurdwar and Central Asia. 

The Lohanee Afghans are a migratory, commercial, and pastoral people 
who proceed annually into India to purchase merchandise. At the end of Octo- 
ber, as winter approaches, they descend into India, remain until after the fair at 
Hurdwar, and commence their return toward the end of April. They all reach 
Cabul and Candahar by the middle of June, in sufficient time to dispatch tlieir 
investments to Herat and Bokhara; and then pass on into Khorassan in Persia, 
where they remain during the summer. They march in three great divisions; 
the first has twenty-four thousand camels; the second nineteen thousand, and the 
third seven thousand. It is with these that the Hindoo merchants, and foreigners 
generally, travel. This channel of trade is very ancient, dating before the time 
of the Emperor Baber, a.d. 1505. 

These large carayans go through the Bolan and Kyber and other 
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nioiintain passes through which every inroBion of Indiii from the west has 
taken plaee. Alexander the Great and his Greek troopa took these routes; 
also Gen^is-Khan, and all the Mohammedan conquerors of India. The 
Knglish. it is well known, haye made several invasions of Afghanistan 
through them. 

The arrangemente for the conveyance of pilgrims, merchandise, and 
disease further west nro still more complete, according to Sir James Con- 
nolly. Due west of Herat, iiea Moschid. the Holy Ctty of North Persia. 
For eight months in the year all the roads to and from Moschid are 
thronged with pilgrims. Nearly sixty thousand come up from India, 
Cabul, and Afghanistan, and us mauymorB from Turkey in Asia, theCau- 
casufs, and slioros ot the Black and Caapiun seas. Meschid lioa half way 
between Herat and Teheran. 

Ilpnit liu£ great historical and present interest. The Buesians have newly 
arrived near there. It is surrounded by one of tho most fertile jilnins 
in tho world, about forty miles in diameter, which produces grain, cattle, 
frnitH and vegetables in profusion. It is watered by numl^rless bright 
streams and rivulets, and a jackass load of grapes, peaches, melons, etc., 
can be bought for 50 cents. An army once there will require nothing but 
clothing, anna and ammunition. The food and water qnestions require 
no attention. Herat has been visited by cholera again and again. In 
1S28 King Mohammed and Prince Koursan, the last members of the royal 
family of Afghanixtan, fell viotima to cholera, and left the succeasioti in 
dispute up to the present time. 

At Teiieran, in 182!!, there was the gTeat«et eonatemation. The Shah 
of Persia and his court fled to the mountains, the nobles and people fol- 
lowed his example, to escape the pestilence. From Teheran cliolera was 
carried for the second time to and up the Caspian sea to Astrakhan iu the 
north, at the mouth of the gi'eat river Volga, where it empties into 
the Caspian ; and also by land by way of Tabreez and Tiflis, and 
again through the Pass of Dariel, jnst as it had gone before in 183'3 and 
1823. 

But it was destined to reach Orenburg first, high up on the Volga, by 
another route. From Herat it was also carried northwost by caravans to 
Balk, and Bokhara tlie most holy city of central Asia, and is even said to 
have been at Cashgar in 1827 and 18"J8. Then it was forwarded to 
Khiva on the sea of Aral, and from thence to Orenburg, which is the 
border trading town of Rnasia, and also a strong military post. It had a 
ftarrison of 1 (i.(HH) men and others doing outpost duty toward Khiva, The 
first victim on Aug. 36, 1829, was a soldier; the second an officer. The 
Khorgis tribes who brought goods with caravans seemed to escape, and 
the introduction of the disease seemed a mystery. In fact, the cases were 
ao few that they were not recognized till Sept. 10. Finally they admitted 
that it had raged among their people, and it came out filially that some 
of them had died of cholera in Orenburg, but the deaths of these obscure 
)>eople were easily concealed. Then it also was discovered that the Khaji 
»f Khiva had commenced a campaign toward Persia, but at Khorassan 
had been compelled to retreat on account of an outbreak of cholera which 
swept away a lai^e portion of his army. From Sept. 9 to Oct. 21, 182B, 
747 deaths occurred in Orenburg. At first it was supposed not in be 
infwtioue and certainly not contagions; but it was inferred that well 
pvraons coming from infecf*d districts brought some of the atmosphere 
I villi thetn which then poisoned the air of the new place. The diarrhceal 
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oridn and infection were overlooked; soiled clothes were not examined or 
looked for, but clean merchandise was severely quarantined. 

From Orenburg it was carried west, by August 27, 1830, to the great 
fair of Nishni Novgorod, where 300,000 to 400,000 merchants, etc., as- 
semble in July and August of every year. From there it went to Mos- 
cow, to which it was also coming from the south, from Astrakhan, and up 
the Volga, spreading over all southern Bussia and toward Austria, Hun- 
gary and Poknd. 

A determined effort was made to save Moscow by means of quarantine 
and cordons. The Emperor of Russia, through his medical advisers, 
announced his fullest conviction that cholera was not a miasmatic disease 
generated in the soil and carried about by the winds, but by persons and 
soiled clothing only, not by clean merchandise ; that it spread by a 
species of infection, then called contingent conta^on. Twenty cholera 
hospitals were provided, one for each ward or district into which the city 
was divided, with police officers, physicians, clergymen and a magistrate 
for each section. Barriers were placed between each division, so that if 
the pestilence broke out in one ward it might be prevented from spread- 
ing to the others. Cholera was apparently kept out of Moscow for a long 
time, although it prevailed in every province around it. Finally it stole 
in in so many different paths by means of diarrhoeal cases that no exact 
information has ever been gained how it first made a lodgment. The 
people took alarm, and 50,000 of them stole away before stringent measures 
were instituted. The epidemic was well under way by Sept. 18, 1830, 
and from the 24th to 28th it was called sporadic and indigenous and then 
all means for preventing its entrance after it had long been in, were en- 
forced in the most vigorous manner, and also to keep a pestilence in which 
had already got out. A double military cordon was put around the city, 
with troops and loaded cannon everywhere; all the bridges were destroyed, 
and wagons, horses, and vehicles seized. Infected persons were isolated; 
their clothes washed in chlorine water or vinegar, and fumigated with 
burning sulphur. The physicians washed their hands and faces with 
vinegar and rinsed their mouths with it; were careful not to swallow their 
saliva, and breathed through sponges soaked in vinegar when in the vicin- 
ity of severe or fatal cases. The physicians generally escaped, but 
mnety-three clergymen died. Nearly 9,000 cases m all occurred, for they 
did not then know how to disinfect the discharges. 

From Moscow it was also carried to St. retersburg, on the 26th of 
June, 1831, and Drs. Russell and Barry, of the Indian service, who had been 
familiar with cholera in Hindostan, were sent by the English Government 
to observe the disease. A triple cordon of troops was placed around St 
Petersburg to keep out the cholera; but Drs. Russell and Barry state that 
the first case occurred in a person who came down the river Neva, in a 
bark with goods from Moscow; the second in an individual who had been 
on board the bark upon its arrival; and the third- in a soldier who 
had mounted guard on the boat to prevent any intercourse with the 
shore. From St. Petersburg it was carried down to Cronstadt, on the 
Baltic, and a new current of the disease was then let loose to visit Ham- 
burg, Bremen and England. The winds had blown east to St. Peters- 
burg for 51 days, west 32 days, and variably 9 days. The east wind was 
accused. St. Petersburg had no sewers at that time, and got most of its 
drinking water from contaminated surface wells. The people understood 
this so well that they accused the government, doctors, apotnecaries, Jews, 



THE EFTOEMIC OF 1837 TO 1832. 13 

and all Birangere of jjoisoning the wells. Huge riots IJroke out in whicK 
many doctors were injured and some killed. Finally nearly lU.WK) of the 
lower classes hroke the cordon and spread themselves over the country, 
BOmetimes carrying the dJEeoec with them. Finally it got up as high as 
Arcliaiigel on the VVTiite sea and Frozen ocean. 

In tJie meantune the great Polish insarreetion of 1830 liad taken place, 
and RuBsiftn troops from many infected provinces had been sent to the 
neighborhood of Warsaw. Many battles took place, in some of which the 
I'oles beat the Rnssians, took possesaion of their infected camp-grounds, 
and captured arms, food and clothing. It then commenced in the Polish 
army, which was hnaUy beaten hack to Warsaw, introducing the disease 
there. 

Almost the whole of tho Pmsaian and Austrian armies were employed 
in huge cordons against the cholera in Rusaia and Poland, bnt people were 
■epn running the lines and were fired upon even- night. In addition, 
Prussia allowed Uantzic to be used as a depot of provisions and stores for 
tho Unasian army, and its harbor was crowded with Uussiau tranaports. 
It is needlefs to say that cholera broke out badly in Piintzic, 

To complete the folly, the whole Polish army finally crossed the boun- 
daries of Austria and Prussia, laid down its arms, and surrendered to them 
Tstlier than to the Rnssians. Cholera was quickly in Ilungary and Aus- 
tria, bnt espocblly it was carried to Berlin and from there to Hamburg 
and Bremen, and from thence over to England. Still it was not des- 
tined to reach England first in that way. 

From Moscow it was conveyed early in May. 1831, to Riga, and it is 
distinctly stated that it was brought to tho heaflwaters of the river Duna, 
at tlie montli of which Riga is situated, and was carried dowustream 
to tlmt citv. Immense alarm arose, and on June 3d no less than six^ 
veasels flea in liaste from Riga, four of which were destined for England, 
eepeciallv for Snnderlan<l. on the east coast. By October 26. 1831. an 
rilnciut English report declared that three hundred and six caeca and ninety- 
four deaths Imd already occurrwl in Sunderland, and the first case of 
cholera in London occurred in llie pei-son of a man from Sunderland. 
Trom London it was carried to Dover, and over to Calais and Paris, in 
France. From England it was carried to Scotland and Ireland, and in the 
eiiring of 1S32 vessels from Dublin and Oork conveyed the disease over 
tiie Atlantic to Quebec. 

Greville, secretary of the Privy Council of England, was sent up to 
Snnderland to obtain information, which he says it was very difficult to 
procure. Tho medical men and higher classes were sjilit into parties, 
qnarreling about the nature of the disease and concealing the facts which 
militated against their respective theories. Dr. Danby, the health officer, 
complainotf that physicians would send him no information, and a strong 
government onler was put forth to compel them. He winds op: " For 
a long time the truth was quite unattainable in Sunderland. Falsehood 
was propagated with such zeal in ever)' quarter that the medical and daily 
presB wore almost universally imposed upon," A trunk of clothes beiong- 
mg to a sailor who died of cholera, at Riga on tho Baltic was sent to his 
home in Maine; the contents were given to his relatives, some of whom, 
»ccording to the late Dr. C. X. Ijee, died of cholera in that State, 

In Sunderland the fiereest disputes arose about the origin and mode 
of arrival of the disease. It was known that some Sunderland milors 
AiafiAlUo|Nurtoou board uf ootU veiMels, and lbeiruk>th«B bad bwitt 
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sent back. The first persons attacked in the port resided on the quay 
and were exposed to intercourse with the shipping. It was subsequently 
proved that cases had occurred as far back as the 5th^ 14th9 and 29th of 
August, and were not reported, or were concealed. This was two months 
before the acknowledgea importation of the pestilence. 

There were only 97 deatns in all England in NoTember, 1831; 282 in 
December; 614 in January^ 1832; 708 in February; 1,519 in March; and 
1,401 in April. 

The em^ration to Canada and New York was so j^eat in 1832 that 
cholera reached both these distant places almost before it was carried from 
London down to Paris. On March 24, 1832, cholera broke out suddenly 
in Paris, and according to M. Gendrin, on the third day of its appearance 
he receiyed patients from many districts in Paris into the Hotel Dieu. 
He observes tnat the patients' distant residences and opposite professions 
precluded the probability of their having derived their disease by con- 
tagion, or from human contact. The disease was so virulent, that of the 
first 98 cases 96 died. Within a week the mortality reached 500 a day, 
and the cases to four times that amount, and in eighteen days no less than 
7,000 persons had died of it. To every one conversant with cholera this 
tremendous outbreak was not brought to it by the winds, but was cer- 
tainly connected with water contaminated with cholera discharges and 
filth. It also goes without saying, that it did not reach its great propor- 
tions in three days. In fact it commenced as early as March 1st, which 
was no fool's day for Paris. Grisquet, the Prefect of Police, exerted 
himself to suppress the pestilence, but the rag-pickers rebelled against the 
order forbidding garbage, dirt and rubbish being thrown, as usual, in the 
streets and raised barricades. Others thought the disease was brought 
and propagated by the government, aided by physicians and apothecaries, 
and the latter were insulted and assaulted. In fact, the pestilence had 
been spreading slowly for six weeks before the great outburst, the cause 
of which has only been made manifest by Dr. ilarey in his little br6chure 
called " Les Eaux Contamin6es et le cholera. Pans 1884.^' He marked 
on a plan of Paris every house which had had deaths from cholera, and 
then hunted up the water-supply. The left bank of the Seine suffered 
slightly, the right severely; the latter was supplied largely from the canal 
de L'Ourcq and the river Seine. The former at La Villette is exceeded 
in its amount of market boats and shipping only by Marseilles and Havre, 
all the filth of which goes into the canal; the water is filthy dock water; 
in addition many sewers empty into the canal, as others do into the Seine, 
and yet this nasty water was supplied to the greater part of Paris for 
drinking and cooking. In every epidemic in Paris, even that of last year, 
1884, the canal de L Ourcq has played the same distinctive part. 

In all the epidemics in Paris and many other places the most wearisome 
and complicated tables are given of the age, sex and occupation and married 
or single state of the sufferers, the state of the thermometer and barometer, 
the direction and strength of the winds; the amount of heat and rainfall; 
even the side of the house and the story in which the patient dwelt; the 
nature of the soil, etc. , etc. All of which gives scarcely a gleam of the 
nature and causes of cholera. Fortunately the amount and kind of civic 
filth is often given, and occasionally a hint that the water supply was bad. 
All the early cases in Paris were overlooked or concealed, and it has never 
been made known how the pestilence arrived there. It was at Calais, 
from England, before it reacned Paris and probably also in Havre from 
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Hamburg. Of 20,00() iuliabitaiits in tlie Luxembnrg quarter 7,552 were 
indigent and 13,330 well-to-do. Of the former 4,500 suffered from 
cholera; of the latter o!ily 2,500, Before the advent of the epidemic 
in France it was reproduced in England and Irehind, eqwcially in HuU, 
York and Leeds, lint there were only 1-1,796 cases and 5,432 deaths. 

I will finish with the epidemic in Europe before following it to 
America. Up to this time Spain and Portugal liad escaped: then, the 
London, a transport steamer, sailed from England to Oporto, on Dec. 
2"), 1932, with troops for Gen. Polignac: not a nice Christmas gift, and 
nrrived on New Year's day, 1833, having lost seven men by chofera: the 
disenee appeared on land ou Jan. 15th. Spanish quarantine was rigorously 
enforced, eieept among the troops. Every other traveler from the in- 
feirted district was detained, and even threatened with death and confis- 
cation of goods, if he did not go through all the formalities; and also all 
those who harbored him. But cholera broke out Eoon,-of couree, in many 
pronnccs in Si«iin, reached Madrid, and was even carried over to Barcelona 
on the cost coast. 

In the meantime it liad been brought down from Paris to Marseilles 
and Toulon, and also forwarded east to Villafranca, Nice and Cannes. 
Bv August i2th it was at Turin and soon after at Genoa on the west coast 
of Italy. Uy Novemljer, 1834, it had reached Venice and Trieste on the 
east coast and the Adriatic sea. In October. 1836, it appeared in Naples 
in spite of a most rigid quarantine at the port, but it slipped in overland, 
from Milan and other places. The physicians traversed the streets covered 
from head to foot with black wrappers of wax cloth into which two pieces 
of glass weri! inti-oduced for eye-liolcs. In Rome alone there were 9,372 
caM« and 4,5IU deatlis. 

It soon spread down to Sicily, and is supposed to have been carried east 
to Malta, on June Mth, 1837, followed by 3,893 deaths among the people 
and 81a cases and 578 deaths in the English garrison of 3,070 men. The 
JkIodit«rmnean fleet suffered considerably, but only after it had touched at 
Pklermo or Malta. 

But another stream of the disease, which had been overlooked, was 
c-omingup from Mecca as earlvas 1831, brought there from India. Nearly 
onc-hulf of the pilgrims died, especially in the Syrian caravan, and the 
governors of ilecca and Jeddah, the seaport of Mecca. It was carried up 
to Snez and C'airo in Egypt, and from there to Alexandria on the Medi- 
tcraneBD in August; and Iiad also been pushed up the old route to Asia 
Minor. In July it was at Constantinople, whether brought up from 
iSgypt, or over from southern Russia, or both, no one knows. But this 
much is certain, that it almost reached Vienna from the west by wav of 
France and Italy, almost before it got there from the cast by way of ftns- 
eia: so that at this early date there was no excuse for assuming that cholera 
always traveled west like the young man; espi'cially us it was known that 
it bad been curried oust to China us early as 1821. 
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CHAPTER IV. 

THE FIRST EPIDEMIC IN THE UNITED STATES, THAT OF 1882. 

Cholera had prevailed, as we have seen, in Russia in 1829 and 1830. 
It reached England, Scotland and Ireland in 1831, and was first landed 
at Grosse Island, the j^uarantine station for Quebec, on April 28, 1832, 
by the ship Constantia from Limerick, Ireland, with 170 emigrants, of 
wnom 29 had died of cholera on the voyage. On May 14th, the ship Robert, 
from Cork, arrived, having had 10 deaths from cholera. On May 28th 
the ship Elizabeth, from Dublin, came in with 200 passengers, and 20 
deatlis from cholera. On June 3d the brig Carrick, from Dublin, followed 
with 145 emigrants and 42 deaths from cholera. Total, 375 emigrants 
and 159 deaths from the pestilence. There was no proper quarantine, all 
who seemed well were forwarded at once from Grosse Island. The soiled 
clothing was not washed, and disinfection was unknown. There was con- 
stant and uninterrupted intercourse by sailing and steam vessels, which 
took off all who wanted to go from the quarantme to Quebec and even to 
Montreal. So energetically was this done that from June 2d to 5th no 
less than 750 emigrants ha^ been taken from Grosse Island to Quebec and 
some to Montreal, and before the end of the summer nearly 30,000 were 
forwarded up the river St. Lawrence. Deaths were of course so common 
that no special attention was paid to cholera or any other disease. So 
little did the Canadian authorities know about what was going on, that 
they long attributed the whole outbreak to the brig Carrick, and fixed 
the 3d day of June as the date of the first case of cholera in North America. 

A glance at any school map will show that no winds except exceed- 
ingly intelligent ones could have blown cholera from England and Ireland 
to Quebec without first attacking Nova Scotia, Prince JEd ward's Island, 
Newfoundland, Anticosti, New Brunswick, some part of Maine, or of East 
Canada before reaching Quebec; nor could they have pursued a directly 
northwest course up the Gulf of St. Lawrence to latitude 49° and then 
suddenly have turned down the river St. Lawrence due southwest, with- 
out the aid of pilots, helmsmen and ships. 

Up to September 2d there were 2,208 deaths from cholera in Quebec, 
of which 56 occurred in the first two weeks of June in Roache's emigrant 
boarding-house. Again it is generally supposed that the steamboat Voya- 
geur carried cholera from Quebec to Montreal by June 9th; but we have 
seen that cases were sent there before that, and the Montreal officials knew 
as little about its commencement as did those of Quebec. In the first two 
weeks there were 800 deaths, and by September 1st, 1,843. 

From the St. Lawrence the disease was forwarded along Lake Ontario 
by steamboats, and by land along its northern or Canadian border. Those 
places where no passengers were allowed to land escaped. From Montreal 
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the peatileDce oommeaccd to deeoend I^ke Champlain by meune of eml- 
graiita aad travelers toward Albany and Now York. Every eye was turned 
toward Caiiada, wheu suddenly it appeared in tbe city of Sew York on 
June 24th, before it could easily be traced to any arrival from Canada, 
although the arrival of trunks from Leeds, Canada, was subsequently 
roporteii. If it did not come from Canada it would have required the 
same wooderf ui intelligence on the part of the winds to blow chobm past 
New Jersey, Long and btaten Islande, Brooklyn and Jersey City, into tbe 
heart of the lower and east part of the city. All the records of the arrival 
of BhipB at New York during April, May and June, 1832, have been 
removed, while those l)efor6 and after are complete. Dr. Vach^ and Dr. 
Alonso Clark state that a cholera ship arrived at New York in Juno. 
The sick were cared for at tlie quarantine, and the well were shipjied to 
the city and up the North River a« rapidly as possible. There was a rae« 
of cholera from Canada and New York city to Albany, which it reairhed 
July 3d and finally caused 1.1U4 cases. By July i2th it was at Schcnec- 
ta<ly coming from Albany; and on the same date at Rochester from New 
York. July I5th it was at BuHalo among canal boatmen, and among emi- 
gnuitM by iko 3Uth. 

Cholera in New York Citt in 1833. 

New York city should have been well prepared for tho reception and 
proper management of cholera, but it committed almost every mistake of 
^norance and prejudice, or worse, that has ever been promulgated. Tbe 
£arThceal commencement of the disease was already well known, but it 
WBfi ummcd that the pestilence was in the air and not in the bodies and 
discharges of the sick. Because it was not directly and immediately 
coQtitfioas it was declared not to be even infectious. Although it was a 
specific snil most peculiar disease, it was aeserted that all its causes were 
only merely those of common dlarrhoHi, and ordinary cholera morbus. 

In the official report every fanciful notion waa jumped at, and ail the 
moat patent facts overlooked. It was asserted that easterly and south- 
easterly winds had prevailed in Canada and brought the disease across the 
ocean. Tliat inttueiiza had prevailed in 1831 and foreshadowed cholent, 
especially wn aged and weak people could not bear full doses of Tartjir 
emetic. That scarlet fever was malignant and often attended with 
diarrhcKO. That intermittent fevers were common in tho lower parts of 
the city, and sometimes showed great prostration and even collapse, when 
they were of the congestive kind. That cholera morbus and dysentery 
occarred in tlie winter in unusual proportions, and the air was evidently 
taking on an epidemic choleraic constitution. That on July 16th vomit- 
ing, diarrhoea and cramps appeared among a tribe of Indians 100 leagues 
from the sea, when the true disease had l>een in the country for more than 
two mouths. That attempts to trace cholera to vessels at Quebec were not 
successful, although the first cases were among emigrants; this was attrib- 
uted not to infec^tion, but solely to the crowded and filthy condition of the 
emigrant houses: for did not tho pestilence break out in a low and nn- 
cleanly and ill- ventilated part of the city of Quebec, then crowded with 
A largo population of emigrants of tlie lowest description. The sickneBs 
on board tho Carriek and other cholera vessels was declared to liave been 
toaioly shiji-fever and sroall-pox: and although there ha«l been some 
I _t_i__^ ^^ board these vessels, yet there had been no oases for thirty 
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days previous to the arrival of some of them. In the first two weeks, 
(more correctly months) there had been 1,000 deaths, which excessively 
large number could only have come from a general distemperature of the 
air, which spared 1,000 where it attacked one. The conveyance by soiled 
clothing was overlooked. 

In Montreal ^reat stress was laid on the fact that on the same night of 
June 9th, when the Voyageur arrived, several native inliabitants sickened in 
various parts of the city remote from the docks and from each other, be- 
fore liaving had communication with the port or landing place, and most 
if not aU of these died in twenty-four hours; but we have already seen that 
cholera was landed April 2ttth, May 14th, May 28th, and June 3d. The 
Voyageur we now know was not the first steamboat laden with cholera 
which went from Grosse Island and Quebec to Montreal. Many diarrhosal 
cases had been landed and had wandered all over Montreal, or many 
parts of it. In two weeks, or more likely two months, 800 persons diea 
of it, and this so-called rapidity of generation and progress is erroneously 
said to have outstripped the emigrants and reached Detroit early in Julv. 
But we now know the very steamboats by which it was carried to Detroit 

Again, it is incorrectly stated that without having shown itself at any 
intermediate spot between Canada and Kew York it appeared in New 
York city in the person of a Mr. Fitzgerald, an Irish emigrant, who 
arrived ui Quebec in the autumn of 1831, and lived in Albany from Sep- 
tember to May, and on the 3d of May took a first floor of a house in Cherry 
street, near James street. He was a steady and temperate tailor, his wife 
was a neat housekeeper, and they committed nOj imprudence in diet. On 
June 25th he spent the day in Brooklyn, sickened in the night, but soon 
recovered. Early on the 2Gth two of nis children were attacked, and both 
died on the 2'rth. On the 28th, after eating strawberries and being ex- 
posed to the infection of her husband and children, who had not eaten 
strawberries, the wife was attacked and died. 

Fitzgerald is the man who is said to have received a trunk of soiled 
clothing from Leeds, Canada, although some say it came from Leeds, Eng- 
land; he was a recent emigrant, and may have had close connections wifli 
Canada and even Ireland or England. It is certain that his diet and sur- 
roundings did not cause Asiatic cholera, which had already been quietly 
and secretly introduced into New York by the ship Uenry IV. and others. 

The second reported case in New York was also an Irishman named 
O'Neil, seized the same day in Greenwich, two miles away from the first 
cases. He died the next day in the Greenwich hospital. He had been 
drunk for a week and had fallen into the North Kiver, perhaps where 
some cholera ship had docked. The next day, June 30th, a lodger of a 
Mr. Hannasy, iSo. 15 James slip, near the first cases, was seized and 
died July 1st. He was temperate and careful, but was not known to 
have had any communication with the first James street cases. Another 
lodger sickened and died the same day in the same house July Ist 
The keeper, Mr. Hannasy, and several others were subsequently taken 
sick and di^ either- there or at places to which they were removed. All 
the latter were intemperate, ancl the house was most disgustingly filthy; 
but those causes alone could not produce Asiatic cholera; while tne signs 
of infection were very manifest. 

On July 2d, cases (how many?) occurred near the same locality, viz., 
in Water street, on the East river, near James street. By Julv 4th it 
had shown itself in various places upon the opposite or west side of the 
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citv. From this time caeea continued to multiply daily, and Dr. Dudley 
Atkiiis, secretary to the special cholera medical council, hardily saj-s, 
" All efforts to trace these caaes among Irishmen to any foreign source 
have thus far been wholly unBuccesafnl, 

By July M public alarm was excited to the highest degree and a special 
medical council waa appointed and continued to serve until the decline 
of the epidemic. TIub council consieted of T>r. Alexander H. Stephens, 
President; Drs. Joseph Bayley, Gilbert Smith, John Neilson, Wm. J. 
UacKeven, Hugh McLean, liichard K. Hoffman aud Anthony L. 
Anderson. We will soon ace how they, and perhaps the secretary, were 
misled by the Common Council. The Record office m the Park was turned 
into a cliolera hospital, and in nine weeks from July 1st to Sept 1st there 
wet© 2,030 patients and 852 deaths there, with 1,189 recoveries. Medical 
Btstions were appointed in each ward. About July Ist the diaease appeared 
at the Almshouse, Bellevue, but cases of a so-c^ed doubtful nature had 
occurred in June, but were not seen by the house physicians, as they were 
only paupers. These first doubtful eases were in all parts of the Alms- 
house quite distant from the ward in which the case of July Ist occurred; 
so that the whole house was already infected. In all there were precisely 
555 cases and exactly 300 deaths, neither more or less, according to these 
60-called accurati' figures. 

Dr. Thomas T, Ueran waa the physician of the Bellevue cholera hos- 
pital: from his report we leam that the first case was bj-ought there in the 
person of Joseph Dean, colored, aged IC, who had been sweeping streets 
m the first ward of the city, and waa admitted to the Almshouse not on 
July 1st, but on June 'i^ta, about dusk, haviug sickened with diarrhusa 
on the Itith or 19th. He vaa sent to Blackwell's Island, where he re- 
covered, and no other cases occurred on that Island till July 10th. 

On June 26th, Richard Bostwick, colored, aged 83. who had been lying 
in the tame ward, viz., No. 3, of the Almshouse in which Dean had been 
put, was attocked with vomiting, purging and cramps, and died next day. 
He was an old resident, had been in the Almshouse since 1829, and n'as 
long supposed to have been the first case, who hml been nowhere and 
done nothing to bring on cholera, which had been blown in the windows 
as they were oi>en during the day, though shut at night,. 

The third case in the Almshouse was on June STth, and the next two 
on Jnly Ist, in room 19. Then the disease b^an to show itself in every 
rart of the Almshouse; no place except room 4 escaping its ravageB, 
Total to August 10, 547 cases, 315 deaths, and 333 cures. 

Dr. Joseph Bayley of the special medical council was appointed to 
iOTeetigato the outhreak in the Almshouse, and incorrectly says the first 
case was Mary Bloomfield in ward 19, who sickened July Ist, and died 
on the 2d. Sfie had not been in New York city for several years, but it was 
not ascertained whether she had received visitors from the city; still 54 
persons liad been taken in the Almshouse from June 24th to July 1. 
After her death two other women occupying adjoining beds to Mary, and 
who had been in the city, also sickenefl and died, as did the nurse, who 
bad not been in town. Here are all the signs of infection, which baa been 
strenuously denied to this day. Mary doubtless contracted her cholera 
from the women who had been in the city, aud being weaker, merely died 
vooner. 

A^n, Daniel Byan was sent from the Almshouse to the general hospi- 
tal otoeUevueonJuly 3d, and died the next morning. Also George Elliott 
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and George Riley, who had been frolicking about the city on July 4th, were 
sent to the Almshouse Jul;^ 5th, rallied, and then drank cold water and 
died. Then Joseph Herring, in hospital from April 9th for chronic 
diarrhoea, but sleeping between Byan and Elliott, died on the same day, 
July 7th, that he was attacked. Then Catharine O^Neal, sister perhaps 
of the second city case, had been a few days in the citjr, returned to me 
Almshouse June 30th, and was sent from there to the hospital, where she 
died July 3. Then Ann Barnes, sent from the Almshouse July 4th, died 
on the 5th. The first resident living in the hospital attacked had been 
there from April 25th, was seized July 6th, iCfter Catharine and Ann had 
been admitted, and she died next day, followed to the grave by several 
other female patients. 

It has always been erroneously maintained that all the first victims in 
the Belle vue Almshouse were old residents: that no new-comers were 
attacked; that the infection was not brought by persons or things into the 
Almshouse or hospital, but was blown in by the winds and the general 
distemperature of the air; in proof of whicn the exact size of the doors 
and windows were carefully given, and the size of the chimneys. 

When one can get at all the facts, most aU of the mysteries about 
the introduction of cholera into hospitals and prisons can be easily cleared 
up; or rather they clear themselves up. 

Dr. Bayley curiously enough omits all the cases before July 1st, and 
says: " From the 1st to the 8th of July, eight days, there were 68 cases. 
From the 9th to the 16th, also eight days, 278 cases. From the 17th to 
the 24th, also eight days, only 96 cases. '^ 

Not the least ray of light was shed upon this tremendous multiplication 
of the disease. There must have been water contamination; but not a 
word is said about the water supply. The Croton aqueduct was not 
completed until 1842. Bad well or pump water must Iiave been used. 
There were no sewers, and out-door privies must have existed; how near 
the wells they were no one now knows; night pails were probably used 
in the sick wards, and a fiecal atmosphere pervaded them. 

To return to New York city: Dr. Atkins says: " The disease was of an 
atmospheric character, caused by a general distemperature of the air, yet 
it was confined for the most part to a few portions of the city, so that 
there were definite and limited or localized neighborhoods, which were to 
a remarkable de^ee more sickly than others. Of these the Five Points, 
a resort of the vicious and dissolute, was most heavily visited. This was 
originally a swamp, and although filled in, must be low and damp/' and 
cholera hence was primarily malarious. The other parts of the city where 
the pestilence chiefly prevailed were low, dirty and unhealthy, with narrow 
streets and filthy dwellings, inhabited by the lowest and poorest people. 
Duane and Vestry streets escaped, and as I have lived in both of them, I 
know all about them; one of them has always had a nice little park, and 
the other was near the magnificent old St. John's park. 

The three lowest wards near the Battery were then residences of the 
best part of the population and escaped also, except Broad street; but at 
26 Broad street, not far from Wall, three ladies, four nurses and servants 
died in a few days, in a fine house. A child also, aged 4, which had been 
in this house only one day, died. The ladies were " ladies;" the nurses were 
healthy and temperate, but there was a small rain-water drain under the 
basement, and hides and horns were stored in a cellar near by. Hence 
the disease was malarious, although the laborers who cleared out the hides 



CHOLERA IN NEW YORK IN 1832. 21 

were not attacked^ and the hides were sound and dry^ and not at all 
offensive. 

'*The dissolute and intemperate mostly were attacked, viz., drunkards and 
prostitutes. Still, very small irregularities m diet were sagely decided to be highly 
dangerous to the nicest people; thus evervbody who took huckleberries, or even 
raspberries and milk; were decreed to be doomed to death. In one house in Madi- 
son street, a father and three children were ail dead in twenty-four hours after 
eating raspberries. Although the disease was said not to have been imported, 
the low Irish suiSTered most, not because they received infection from emigrants, 
but because they were dirty, intemperate, and crowded together in the worst por- 
tions of the city." 

If this were true, chplera would never be absent from our tenement 
houses. Cellars and basements furnished the greater proportion and worst 
form of the cases: upper stories were comparatively exempt; hence the 
disease must be malarious. Back buildings in courtyards were very sub- 
ject to cholera: in one in Sheriff street, out of forty inmates, of all 
colors and countries, said to be filthy and vicious, 23 had diarrhoea, 
which went on to collapse in 9, and to death, in 7; of which 6 were 
young children who could not have been intemperate or very vicious. 
Other like houses produced 6, 8, 13 and even 18 cases. It often hap- 
pened that one crowded house would show only two cases daily until all 
nad been affected, or else moved away; but again in other like houses 
only one case of real cholera would occur, the other inmates having a 
harmless diarrhoea only, although the house itself was both crowded and 
dirty. The attacks generally came on in the night, excited by the cold, 
malarious night air. Attendants upon the sick were sometimes attacked, 
but the majority of such cases were either intemperate or imprudent, or 
very susceptible to the disease, having come from Brooklyn, where the 
pestilential and epidemic constitution of the air were not prevailing, and 
they therefore were destitute of that so-called protection which was enjoyed 
by those who were acclimated yet dying by hundreds in the city. It was 
often observed that those about the sick had diarrhoea; but the signifi- 
cance of this in spreading the disease was not dreamed of. 

But Dr. Atkins mi^ht have guessed better, for he tells us " that cholera 
was almost universally preceded by diarrhoea in New York,^' which ho 
says " should be called malignant diarrhoea, or choleraic diarrhoea; and 
public attention," he further says, ** should be called to it loudly; for then 
only is the disease manageable." He also says he '^cannot leave this subject 
without paying a tribute to Dr. Kirke of Greenock, Scotland, to whom is 
due the praise of having been the first to ascertain and publish the 
fi;eneralfact that diarrhoea is an almost universal precursor of true cholera." 
He suppresses the great fact that Dr. Kirke thought the diarrhopal dis- 
charges infective; and merely says to the knowledge of the first fact we 
owe the preservation of the lives of thousands in this city and throughout 
the country. If he had proclaimed the second great truth he would have 
saved many more thousands. And if he had been equally frank al>out 
the known importation of the pestilence into New York he would have 
saved tens of thousands. Dr. Atkins sums up the causes of Asiatic cholera, 
thus: 

1st. A peculiar, imaginary state of the atmosphere producing a tendency to 
diarrhoea. He says nothing about the atmosphere from the discharges. 2d. People 
are inclined to sweat in summer and be weak and languid, and may have cramps 
in their legs if they tire themselves; this is a choleraic sweat which, turned in on 



22 ASIATIC CHOLERA. 

the bowels, may cause diarrhoea. 8d. The alcoholic diathesis of Dr. L M. Smith. 
4th. Low, damp, malarious situations: civic filth-malaria is still worse. 5th. 
Persons with irritable bowels, subject to diarrhoea, are very liable to cholera, 
especially inmates of almshouses and prisons when fed only on mush and molasses 
and soup without much meat, or solid food. I believe that they are just as safe 
as in ordinary times, provided they do not swallow the germs or poison of 
cholera. 6th. Eating unripe, or even ripe good fruit, or vegetables usually 
deemed digestible, aJso milk, especially if eaten with fruit. 7tn. Venereal ex- 
cesses and debauchery, especially a midnight spree. 8th. Anxiety of mind caused 
b^' fear of the disease, or eating a little fruit, from the sickness or death of rela* 
tives, or worry about business in cholera times. 9th. Getting wet in sunmier 
showers, or by going to fires, as firemen. 10th. The only really wise thing he 
points out is that the smell of choleraic discharges has in some instances been 
observed to produce sudden vomitinj^ and purging in a healthy person; and the air 
of houses where persons were sick witli malignant cholera hasbeen known in about 
twenty instances to produce cholera in nurses; but tliese were mostly persons 
fairly predisposed to the disease by fatigue, nursing, anxiety, etc 11th. Me says, 
also truly, that a number of very mteresting facts have been stated which go lar 
to prove that cholera is at least sometimes infectious, if not contagious. Dr. 
King, of Newport, writes to Dr. Alexander Stephens that on July 17th, two ladies 
left New York for Newport, arrived on the next day, were detained in quarantine 
for one week and then allowed to leave on the 25tn, both suffering from malig- 
nant cholera of which both died, one in the evening and the other in the very 
night on which they landed; but the red tape of a week*s quarantine had been 
faithfully observed. On the SOtli, Mr. Foster who assisted them and buried them 
was attacked with what was called bilious diarrhoea and colic, from which he re- 
covered and then relapsed several times and then survived; but his wife and three 
children were attackeu with real cholera, and the w^ife and two children died. 
The second Foster attacked was a nursing child aged 18 months, who died Augiist 
4. The motlicr died on the next day, then a child aged 8 years was seized the 
same day, but recovered; and at noon another child aged 10 years, which died the 
next day. Then two hospital nurses who attended them, sickened and died. The 
town of Newport was perfectly healtliy and had no diarrhoea when the first cases 
arrived. The Foster house was in good order and in a healthy part of ihe town, 
so tliat there was no ground to suspect special local causes or even a general dis- 
temperaturc of the air. 

Dr. Ellwood reported to Dr. Atkins that a man attended some friends 
sick with cholera at Rochester and then went to his home at Mendon, 
sixteen miles distant, and died of cholera on the following night; of six 
persons who attended and buried him, not one escaped an attacK, and four 
died within a week. There were afterward 13 more deaths among 150 
people. At Manchester, Ontario county, also in Oneida county, and at 
Ancram, near Hudson, similar cases were reported, with from four to 
six deaths each. 

Dr. Atkins discusses these troublesome facts ably from his point of 
yiew, viz., that the disease is either atmospheric, or telluric; i,e. that 
it must come either from the air or ground. First he says it is of course 
in the air and then that it comes from the ground; else it would not be 
more common in low, damp and filthy places than on hiffh and dry spots, 
lie again says it comes from the air which is heavy and does not settle on 
high places, but sinks down into the low spots where it becomes perhaps 
compressed, condensed and virulent. Again he incorrectly states that 
the disease has traveled too rapidly to have been carried in any other way 
than by the air, when he knew that it came not only in ships to Quebec, 
but also to New York. He says it appeared in Queoec first on June 9th. 
and the very next night broke out in several parts of Montreal, all of 
which we liave seen is incorrect. He insists tliat great stress should be 
laid on the untruth that it has been im^wssible to connect the idea of 
importation from any foreign source with the first cases in New York; as 
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these haA been nearly two months in the u'lty when no cases were fwrtlitir 
Bouth than the frontier of Caniulii, when it had not only nearly reachtil 
Albany but had been absolutely let into New York. The eo-called first 
case was reported in New York on June 25tli, and was not the first case 
any more tluin July Ut was the earliest date in liellevue Almbhouse. It 
was acknowledged in Aitjany on Jujy 3d, but wae preceded by what is 
called disorder of the bowels. 

No one would supposo from the narrative above given tliat cholera bad 
actually been let into New York by ships in Juno, as eoon or almost as 
early as it was landed at Quebec; and that by the connivance of the 
authorities ships with cholera on board had come to the Staten Island 
cjuarantino; the siek had been treated secretly there, and the well, or 
apjiarcntly well, had Ijeen forwarded to the city and np the North river 
t(> the west ae, rapidly as possible. Most of their baggage was unventilatod 
and unwashed. Of course the first cases in the city must also have been 
(Tonceated. But on June 19th, before it was landod here, Wm. Shaler, 
\J. S. Consul to Havana, then in New York on leave of absence, asked 
for information from the board of health in favor of Cuba. He writes 
June 19th for whatever information the board mi^ht possess about this 
awful visitation of Providence, as well as the measures of precaution which 
might be btken to prevent ita introduction and propagatiou in New York 
an'l the rest of the country- He says such information will be regarded 
lis evidence of kindness by Cuba and humanity, thereby preventing 
loss of life and injury to Che immense commercial relations, especially 
perhaps the latter, Ijie medical council replied to them July 16tti, hope- 
^QUy, not having been informed of the arrival of cholera suipa at New 
Tone, bo the folfowing questions. 

l*f. Wli^her the malignant cholera, a* it now exUls in the City of New York, 
can b< prevented by aa/iitary or quurantine regulations f 

We (the special medical cuuncO) bef; leave lo say that many statemen'ls have 
bc«n made which go to show that tike disease ia tt^asmisBible from one place to 
Miotber by persona affected with it. The council are UDWilling- to put forth oplu- 
itttts which would be at variance with the ^rent wi<ight of medical authority in 
I this direction; at tiie eame time it feels bound to declare ile convictioti tliut no ~ 
qimnuttine ivfjiilations hitherto employed and known to ub have been, or we tear 
M« likely to be, effectual in excluding the mulignunt cholera from any populous 
town or villa^ on Una continent. 

id. When it come*, irhat are Ike beM means lo mitigate ile malignancy t 

Tbt) strictest attention Hhould be given to the remove oF all the common 
of disease; all privies, sinks, sewers and stsKnont pools of water should be 
id; the dwellings of the poor should be thoroughly purified and white- 
wxahed; crowded house:) should be emptied and tliesick removed at once to large 
and airv hospitals. All persons Eiliouid be strictly temperate, and no excess 
■houkl be indulged in. No fi-uits or any other tlian simply farinaceous ve^tables 
can be enten witli safety. Uneasiness m tlie bowels, slie-ht cnuups and duwiness 
shoold be attended to. Looseness of the bowels should be treated hy purgativea, 
e^MciallrcalomeL If any diarrhiEa is neglected, cholera is its usual sequel. 

8. Wlxen it cornea, what are the be»t means to protect life againtt ita attack t 



It is iniportant to oUay the vomiting and pur^ag, and if the patient is nut 

feeUed by previous disease, general bloodletting is found to mitigate the sfiasms 



nkcrcurvand opium: 20 or 30 grains of calomel with 3 grains of opium and a large 
ntustara plaster over the stoniach. Small portions of ice chewed and small doses 

, of ttncture of tamphor will quiet the stomach. The calomel is to be rejwnted 
evety one, two or three hours, till the stools become bilious; fricUun, with rube- 
faciMits; drv heat with ba^ of hot sand. If the sidn be moist, then hot powdered 

' chalk may Se well rubbed va. If the pulse bei.'omes feeble and tlie skin cold, n^ 
{mrts of strong mercurial ointment with one pari of camphor and the same 
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of red pepper. Injections of hot brandy and water in large quantities of green tea 
frequently repeated will prevent collapse. 

The secondary fever must be treated with bloodletting, purgatives and small 
doses of nauseating medicines. The dead should be buried quickly; the rooms 
purified by chlorine gas, and thorough ventilation [although the latter would let 
m the generally distempered air]; and the floors shouJd be washed with hot lye. 
The corpse should be covered with cloths soaked in a solution of chloride of lime. 

The whole body of the people should be swayed by great moral prinGiples,[8ach 
as let in cholera secretly, and scrupulously and rigidly observe afi the means of 
protecting life.] Beef, mutton or chicken, plainly cooked, eggs slightly boiled, 
oread made of wheaten iiour only, rice and mealy potatoes, should form tne whole 
diet. We fear this list cannot be extended without introducing less wholesome 
articles. £>en beans, peas, peaches, raspberries, puddings containing raisins, are 
dangerous. 

These directions ruled the practice of the whole United States and 
have not lost all their influence to-day. 

New York sent cholera to Newport, R I., by July 17th; to Boston by 
July 30th; to Newark, New Jersey, by July 7th; to Philadelphia, July 5th; 
to Delaware, Aug. 6th; to Baltimore, Aug. 4th, although a cholera ship 
with 19 deaths had arrived previously at the latter place, of which no 
cognizance was taken by the health authorities; to Washington, D. C, 
Aug. 8th, where several thousand laborers, mostly emigrants were engaged 
in street-making; there were over 1,000 cases and more than 500 deafliB. 
It was sent to Charleston, S. C, from New York by the brig Amelia. 

It will be seen anon that cholera has never been blown Dy the winds 
from Europe to any part of the coast of New Jersey, Pennsylvania, Vir- 
ginia, North or South Carolina, Georgia or Florida; nor to any of the 
West India Islands, but gets into the Gulf of ]^Iexico by means of ships. 
By February, 1832, New York sent cholera to Havana with 10,000 deaths out 
of 100,000 inhabitants; and from there it went to Tampico, Campeachy 
and Vera Cruz, IVJexico. At Tampico there were 900 deaths in 17 days. 
It was even sent back again to Now Orleans from Havana. In 1834 
cholera was again sent to Quebec from Dublin and up the St. Lawrence 
river, and down to New York by August 9th, where it had already com- 
menced July 9th, by its ovm importations, which were again concealed. 
But it cost tno city only 827 deaths. 

The great mortality of this first epidemic is now attributed to the then 
exclusive use of surface wells and out-door privies. Water contamination 
was almost universal; but the disease was generally ascribed to a fanciful 
epidemic constitution of the air, and to be excited by the most trivial im- 
prudences in diet, while the clothes and discharges of the patients were 
entirely neglected ; and the movements of infected persons and of their 
baggage to and fro was overlooked. * 

Cholera in New Orleans in 1832. 

In 1832, Dr. Joseph Jones says cholera and yellow fever swelled the 
mortality to 8,000 out of 55,000, the death rate reaching the enormous 
proportion of 147 per 1,000 inhabitants. It came down from Chicago and 
St. Louis in October after the arrival of the steamboat Constitution with 
cases on board, many others having died. It frequently passed over 
plantations where no diarrhoBal cases arrived to attack others further off. 
roor Surgeon-General Lawson was in a wonderful doubt whether it was 

* For more minute information see United Slates report of the cholera of 1878, 
by Dr. Ely McClellan, U. S. A., and Dr. John C. Peters. 
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wafted down the Miflsiasippi by the winds, or came in the atmosphere of 
the steamboat; he placed no stress upon the dead and dyin^. He said it 
first attacked the poor and intemperate; still others could stalk about 
nniniured, but some could not peep out of their windows without catching 
it. In the first Quarter of 1833 there was only one death ; then it was spK)radic 
till April; graaually increased in May^ when it a^in became epidemic 
and committed great javages among all classes of citizens^ about 70 dying 
per day. The Charity hospital was completed that year and had 252 
cholera patients with 136 cures, 73 deaiins and 43 remaining. Acute 
dysentery, 215 cases, 161 cures and 50 deaths. Cholera morbus, 9 cases 
4 deaths; malarial dysentery, 25 cases 4 deaths; chronic dysentery, 61 cases 
29 deaths; typhoid dysentery, 8 cases 7 deaths; diarrhoBa, 29 cases 2 
deaths; and 169 deaths from yarious other forms of bowel diseases. These 
probably were filth-dysentery and diarrhcBa. In all there were 4,740 
deaths from cholera m 1832, and it lingered through 1833, with 1,000 
deaths; and then there was no more until 1848. 
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CHAPTER V. 

CHOLERA IN INDIA FROM 1880 TO 1846.— IN ASIA, EUROPE AND 

AMERICA TO 1849. 

Cholera had almost subsided in India inl829; in 1830 it was only pres- 
ent in Bengal and in the neighborhood of Bombay. In 1831 it was very 
severe near Gaya up the Ganges, near Benares, and other places of pilgrim- 
age; this was repeated in 1832 and 1833. In 1834 it spread to the north- 
west provinces, and also to the east, far up the Brahmapootra river. It was 
frequent in Madras, and also in the central provinces in 1833 and 1834. 
This is the epidemic outburst which it is supposed was carried to Mecca 
in 1835, and got out into the Mediterranean sea in 1836 and 1837, and 
met that arm of the pestilence which was coming from the west of 
Europe. 

In 1835 cholera almost faded down in India, and 1836 was another year 
of rest; but it was again very active in 1837. It began now to be noticed 
that cholera was apt to prevail every three or four years, and two theories 
about this were started; one pointing to the jjilffrimages which increase in 
sanctity every third, sixth, ninth and especially every twelfth year; the 
other calling attention to the effect of drought and rain. In very dry 
seasons cholera almost died out, to spring up again with the first rains anJ 
to be drowned out by excessive rainfall. In 1838 it was common in the 
northwest provinces, and in 1839 it passed over the borders into Cabul 
after having ravaged almost every large station in Bengal; and again in 
1840. In 1841 it broke out at Juggernaut and spread over almost all 
India, and again in 1842 and 1843. In 1844 it faded down again. 

In 1840 the Chinese opium war broke out and English troops and 
vessels carried the pestilence to the Eastern Archipelago, where it had not 
been seen since 1821 and 1826; and also up to China, where it stayed and 
raged in 1841, 1842 and 1843, and finally was sent west through China and 
down south into Burmah toward India again; and also still further west 
through Central Asia to Casligar, Yarkand, Kokand and Bokhara; and 
from there down to Cabul and south into India through the northwest 
provinces. It also went down the river Indus to Kurrachee, where it 
caused that tremendous outbreak in 1846 which is so celebrated in the 
horrors of cholera; causing 410 cases and 238 deaths in the 86th r^- 
ment, and no less than 800 cases in a few days. This was connected with 
water contamination. Cholera had prevailed moderately for some time 
when a severe rainstorm came on and washed cholera filth into the wells. 

In this curious epidemic cholera was first carried far east to China; 
then forwarded west tnrough China to Central Asia, and from there down 
into the very heart of India. This was " carrying coals to Newcastle/' or 



CHOLERA IN THE UNITED STATES IN 1&*8 AND 1840. 27 

rather cholera to India, "with a vengeance.'' But this cxtraoniinary 
epidemic also traveled still further west: after coming down from Bokhara 
to Balk and Herat it turned west alao to the holy city of Meshid and from 
there was carried to Teheran, the capitiil of Persia, and from tliore to and 
between the Caepiau and Blaek seiis, and again up over its old route to 
Tiflis, Astrakhiin and muthom Ruaaia, which it reocned in 1845 and lB4(i. 
In Septtmher, 1847, it was at Moscow and the great fair of Nishiti Nov- 
gorod: and srKin the whole of Poland, Moldavia, Wallachia, and even 
Finland and Sweden, was under its influence. From l!^4~ to 18411 there 
were over one million of deaths from cholera in Russia alone. It had 
broken ont in Berlin as early as July, and in 8eptoinl>er in Hamburg, 
and in Holland; and a few cases occurred in France toward the end of 
the year 1S48. It waa carried from Hambui^ to Ltmdon on Si-pt. IS, 
IMS; and to E<linburgh hy Oct. 4, also to llnll and Sunflcrlund, from 
Ilambarg. It was in liellast, Ireland, from Edinburgh by Dec. i. 

Choleh\ is the Usited States in 1848 asd 1849. 

On November 9, 1848, the ship New York sailed from Havre for 
New Vork, and it was said there was no cholera in HniTe when she sailed; 
and no one probably will now ever know whether there was or not. When 
eiiteen days out, cliolera commenced after trunks had been opened con- 
taining clotliing of some who had died of cholera in Germany. Before 
her arrival seven of the steerage passengers had died and eleven others 
had sickened with cholera and were sent ashore at the Staten Island 
onarautiiie. The next day the number of cases had increased to 'iO, with 8 
oefttha; finally there were G3 coses and '29 deaths; but the disease did not 
' to the city, although it was known that numbers had escaped from 
antineand gone over to New York; while considemble intercourse 
jys been kept up by visitors. Two cases occurred among csca|KHl 
_^___ ita in a German boardiug-hoose; the rest were scattered over the 
oi^, and yet no epidemic followed them. The winter soon set in qnite 
severely and the disease entirely subeided. 

On October 31, lH4a, the ship Swanton left Havre also with a clean 
bill of houlth, and when twenty-seven days at sea, on November '2Gth, the 
Bret aim of cholera occurred. The weather had become very warm and 
tho pttsscngers opened their trunks and boxes for thinner clothing; tliey 
ynm German emigranta. The winds which ble^ tlie ship along did 
not land cholera in any part of Florida, or of the West India 
Islands, Qor in Alabama or ikliseissippi, nor at any part of the river 
below New Orleans. The Swimtou arrived December Uth, 1848. having 
bad thirteen deaths and more than double tliat number of cases of cholera 
at sea. No (juarantine had been established, and the usual disputes arose 
about the origin of the disease in New Orleans, as cases, supposed to be 
indigenous, liad occurred before the arrival of the Swanton. Tlien Dr. 
Fenner i>rove<l that the Gutteiiberg from Hamburg had arrived Deceml>er 
6, with ibii emigmnts, after a fifty-tive days' pas^e, with numerous deaths 
from oliolera. One of the earhest casus in New Orleans was from this 
Vdmel. Next, at this late date, it was found that the Callao from Bremen 
had arrive^l on December 8th with 15U emigrnnt^ and lt< dettths from 
cholera. This epidemic cost New Orleans 2,5lX) deaths. On Dec. 20 the 
sttwmhoat Convoy brought the disease from New Orleans up the Missis- 
«{i^ rirvr to Memphis. Dec 27 tJie Amaranth brought it to St Louis, 



28 ASIATIC CHOLERA. 

followed by others. Dec. 22 the Peytona, and Dec. 24 the Savannah, 
brought it back to New Orleans and established another but mild epidemic. 
Dec. 25 it was brought by steamboat from New Orleans to Cincinnati. 
Thus the pestilence was carried up the Mississippi, Missouri and Ohio rirers 
and even reached Chicago, Buffalo, Detroit and Niagara Falls before it 
was brought west from Canada or New York. The emigration was very 
great in 1849, as gold had just been discovered in Csdifomia. As 
the principal starting-place for over the plains was St. Louis, that city 
suffered more heavily than any other place. It was carried thetice acron 
the countnr to Sacramento and San Francisco. The Indians also suffered 
very heavily, as well as the emigrant trains and United States troops. 

In the meantime several other cholera ships had arrived at New York, 
but the disease did not declare itself in the city until May 11, 1849, when 
it commenced in a lod^ng-house in Oranee street and was followed by 
5,017 deaths. In the interval the whole West was overrun with cholera 
from New Orleans. Among others it was carried up the Mississippi and 
Ohio rivers to the Cumberland and down south along that river to NadiviUe, 
Tennessee, by the Caroline Watkins and other steamboats. In almost idl 
these places the disease was declared to be malarial and of local orimL 
Dr. James Wynne was the principal disseminator of this plausible out 
erroneous doctrine, and was ably seconded by Dr. Bell of Louisville. Some 
of their notions of the spontaneous origin and purely malarial foundation 
of cholera are very cunous indeed. For instance, the outbreak in the 
Baltimore Almshouse in July, 1849. Although Dr. Nathan R. Smith 
proved that a poor English emigrant had callea at his office in Baltimore 
on July 5th and had been removed to the Almshouse, where he died on 
the 7th, yet Dr. Wynne persisted that the disease was not imported. The 
whole house, 800 feet long, and the grounds, seemed in splendid condition 
and had nearly 700 inmates. But just outside of the north wall there was 
a large filthy pool, the contents of which were in a state of actual fermen- 
tation from the drainage into it of a large pig-sty, the washings from the 
dead-house, an overflowing privy, and from the wash-house where all the 
soiled linen was washed. This was called pure fever-and-ague malaria. 
Of the inmates 53 were discharged, 62 escaped and of the rest 99 died 
of cholera. Those on the basement floor nearest this mixed civic filth, 
called simple malaria, suffered most, and in one ward all died. . Those in 
the upper stories and on the sides furthest removed from the filth suffered 
least; but some who were much in the yard died in the attic where they 
slept. The germs were imported into the house, and the immense amount 
of festering filth multiplied the disease. The hospital part of the building 
was unwisely placed nearest the filth, and the mortality was necessarily 
great. Disinfection was unknown, and the discharges were thrown into 
overflowing privies. This is the pivotal case of all the doctrines about the 
so-called pure malarial origin of cholera in the United States; and how 
slender the basis of it is, is evident. 

One of the most curious cases of infection was that of Buffalo, to which 
it was brought by steamboat from Chicago up Lake Michigan and down 
Lakes Huron and St. Qlair. It arrived in Buffalo May 13, 1849, whereas 
it did not commence in New York till May 11th. The Chicago cases 
came from St. Louis and New Orleans. Another case was sent to Bu&lo 
from Cincinnati via Sandusky, June 1st, and on June 4th another was 
brought by steamboat from Chicago. Buffalo had 858 deaths in this 
epidemic up to Sept. 7, 1849. 
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The jiestilence was not only carried north from New Orleaua but also 
south to pkutattons in Lonieiana, in the majority of which caees the con- 
veronce of the infection could be diBtlnctly traced. In January, 1849, it waa 
carried to Mobile, with only 149 deaths, as that city generally escapes lightly, 
owing, it is said, to the pure drinking water with which the city le anpplied. 

It was also taken to Texas from New Orleans by the 8th United ntates 
Infantry. General Worth died of it at Sun Antonio on May 7. It was 
diffused through Texas by the movements of troojNt and emigrants and 
carried into Jlosico by refugees from Texas. The Mexicans md a lively 
recollection of the cholera of 1833, and most of them fled. 

The emigration to the gold fields waa ao great that New Orleans was 
fed with constant arrivals from Europe, and again sent cholera up the Mia- 
BiEsippi and beyond in 1^50 and 1851. Eight or ten cholera-laden ste^m- 
boata arrived at St. Louis and aroused the disease afresh, and eeveiitucn 
of her ph.vaicians died. On April 30th the Illinois and Michigan canal 
waa opened to Chicago, and on the 29th the John Drew arrived from St. 
Looia with paaaengera and emigrants directly from New Orleans, followed 
bv 314 deaths. On April aist the Sacramento arrived at St. Joseph, 
Mlteonri, with a lai^e number of California emigrants, and then Uie Mar; 
with over 50 deattis. These emigrants carried the disease over the river 
Platte route and finally brought it to Sacramento, in October, 1850, at 
almost the same time that it reached San Francisco by the steamship 
Caroline, from Panama, to which it hod been brought also by stmmshipa 
from New York. The Platte Indians contracted the ilisease, and com- 
mitted daily murders on the unoffending wliit«s whom they supposed had 
secretly poisoned them. By July, 1849, it commenced to arrive at Buffalo, 
Cliimgo, and the west from New York. 

LoaJHTille, Kentucky, as usual, escaped with alight outbreaks; for it 
ecame, like Lyons in Franco and Wurtzburg in Oermany and Mobile in thia 
conntry, a cit^ of refuge from the disease, although it occasionally haa 
serem, but circumscribed outbreaks. In Julv, August and September, 
IS*49, them were only five deaths in New Orleans, but on Oct. 15 the 
Cromwell from Ha\Te arrived with 204 steerage {)assen^<rs, of which twelve 
had died of cholera. She was ordered to the opposite side of the river 
and her passeugcrs were forwarded to St Louis toe next day. On Oct 
15 the steamboat Oeneral Lane and others brought it down the river. 
Oct. 23 the Berlin from Liverpool arrived with !iU6 Seoteh and English 
cmi^ranta, with 40 deatba, and her piissengers were also at once sent up 
the river. Of course during November cholera prevailed to an alarming 
extent, and on the 2Gth the Gypay from Liverpool, where the disease 
prevailed, arrived witli 3^2 emigrants and 19 deaths. On the 3Tth came the 
Fingal, with 3ii3 passengers and 37 deaths. Hence the disease lasted over 
till \H-iO in New Orleans. Then the Falcon arrived from Panama, Chagres 
fttid Havana witli 25 deaths, the disease being epidemic in oil these pliices. 
The pttstileiicu did not extend east of the Alleghany mountains. Prior to 
May, 1830, St. Louis had !)53 deaths; Cincinnati liad l,40t); Sandusky 
loet 18 per cent of her population. Whole parties of miners and emigrants 
vero d4)cimated on the ^ruat western plains. 

From New Orleans it was also carried back to Cuba and the Isthmus 
of I^iuiina. And thus the pestilence went to and fro as travel predomi- 
nated. No East, West, North or South was exempt from it. San Francisco 
ouly lost 350: Sacramento suffered far more heavilv, for out of 8,090 in- 
""Intants, 4,000 fled, and of the remainder 1,000 died. 
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In 1848 there were no less than 1,616 deaths from cholera in New 
Orleans; in 1849, 3,176; in 1850, 1,448; in 1851, 430; in 1852, 1,320; 
in 1853, 585; none in 1854; 883 in 1855; 43 in 1856; 24 in 1857; 26 in 
1858; 27 in 1859; 30 in 1860; 12 in 1861; none in 1862; 4 in 1863; 5 in 
1864; 9 in 1865; 1,294 in 1866. 

Cholera in St. Louis, Missouri, 1848-1853. 

This city was the most interesting and important receiving and dis- 
tributing point of cholera in 1849 and the subsequent years. Its full 
history has been written only quite lately by Dr. Robert Moore, C. E. We 
have seen that cholera was Drought to New Orleans early and late in 
December, 1848. During the last week of this month several steamboats 
came to St. Louis from New Orleans with the disease on board. The first 
was the Amaranth, Dec. 28th, with 30 cases. On Jan. 2, 1849, the steam- 
boats Aleck, with 36 cases, the Scott and St. Paul with 26 cases, arrived; 
on Jan. 7th the Gen. Jcssup with many cases and six deaths. All these 
boats brought many infectea emigrants, who with all their infected bag- 
gage were landed and scattered through the city without the slight^ 
delay or hinderance; hence on the 9th several cases were reported, which 
were said to be sporadic, and caused by cabbage. The pestilence was now 
fairlv planted, and for the next four years was never wnolly absent from 
St. Louis. In Jan. 1849, there were 36 deaths; in February only 21; in 
March, 78; in April, 126. On April 12 the steamboat Iowa came from New 
Orleans with 451 Mormon deck passengers, and 9 deaths from cholera, 
and in the first week in May there were 78 deaths. St. Louis now became 
alarmed and used chloride of lime in the back yards and dirty places. On 
May 9th there were 24 new cases, and the steamboat America arrived with 
22 "deaths on board, and by May 14th there were 26 deaths in St. Lionis 
per day. On the night of May 17th the great fire occurred which burnt 
26 steamboats and many blocks of buildings, but the pestilence was only 
slightly checked thereby, there being 20 deaths a day for several weeli 
after; but on Juno 9th there were 37, and in the week ending June 17th, 
402 deaths, or 57 per day. On June 17 the Sultana came with nearly 400 
more immigrants, 25 deaths, and 6 bodies on board. For the week ending 
June 24 there were 601 deaths, or 86 jxjr day. On the 25tli a mass meet- 
ing was held, and the mayor, common council and health officers deposed, 
and ward committees of public health appointed with absolute powers. 
Block inspectors were selected for each block of houses, and some of the 
best and wealthiest citizens served upon them without pay. All disobedi- 
ence of orders was punished by fines of <5500 or less and imprisonment 
School-houses were seized for hospitals, and district physicians appointed. 
The city was thoroughly cleansed and the streets and "yards by the block 
inspectors. Coal, sulphur and tar were burnt in every street, and a day 
of fasting and prayer ordained. But the committee of safety continued 
to work without regard to the day of fasting, and determined to fast from 
cholera and not from food or work, and took that day to establish a quar- 
antine and stop all infected boats, which they did; and also kept the fires 
going and the sulphur and tar smoke, which filled the whole city. In 
spite of all this, on July 10th the deaths reached 184, but then the pesti- 
lence rapidly declined, and on July 3l8t there were only three deaths from 
cholera. The committee had only spent ^16,000 out of an appropriation 
of *50,000, 80 generous and earnest were the citizens. The total mortality 
was 4,555. 
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St, Louis depended entirely upon surface wells for drinking water, and 
bad numbcrleaa outdoor privy pits, which contaminated them, II tar or 
carbolic acid could have been thrown into the worst wells, and the privies 
ooold have been thoroughly disinfected with sulphuric acid, the epidemic 
would have soon been over. Burning tar, sulphur and coal to purify the 
air, when the disease was in the wells and privies, would bo amueing at the 
present day, if it had not been done lately in Toulon and Mursollles. 

During the next year, 1850, there were deaths from cholera in every 
month, the total being 883. of which 458 ocjiurrod in July. In 1851, 
there were 845 deaths, of wliich 505 happened in June. February, 
October and December were the only months esempt. In 1H53 there were 
deaths again in every month; the total for the year being 802. During 
theae four years no less than 6,S4T persons had died of cholera in St. 
Loais. 

In 1853 the pestilence was wholly absent for the first time since 1848; 
but in 1854 it appeared again with renewed vigor, and killefl 1,534 per- 
Boas. Thes it died out till 13G6. 

The great dispute has always been how the cholera came from Havre 
in 1848 to New York and New Orleans, while Havre gave clean bills of 
health. It was common then for German emigrants to go from Hamburg 
and Bremen to Ha;Te io ship for the United States, and it is possible that 
there was no cholera at Havre except among them, which was not counted. 
It broke out in Paris in March, 1849, which is about the time it takes to 
oome from Havre. It always prevails slightly for several weeks or months 
until the cases can no longer be concealed from their numbers. By the 
end of June, 1B49, Paris had had 33,274 cases and 15,667 deaths, when 
it gnulually declined and ceased altogether in October. It reached Mar- 
aoUlee bora Paris in August, and soon after Toulon, from whence it was 
earned east to Nice, Genoa, Leghorn and Naples, just as it had been in 
1834. It killed 53,393 persons in England m 1849; and out of 119 
plaoeff. in no less than 73 it was distinctly traced to new arrivals. In others 
It was impossible to trace its importation, as all the diarrhosal cases were 
orerlooked, and soiled clothing was not thought of. 
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CHAPTER VI. 

CHOLERA IN INDIA, ASIA, EUROPE, AND THE UNITED STATER 

FROM 1848 TO 1854. 

Wnn^B cholera was progressing and staying in Europe and the United 
States it was again coming up from India. In 1847 Hmdostan was com- 
paratively free. In 1848 there was a great deal, especially at Juggemaiji 
In 1849 it had progressed to the northwest provinces, and also over to 
Bombay, although rain fell at the rate of IJ inches a day and a southwest 
monsoon wa« blowing at an average pressure of 3^ to 5 lb& per square foot 
and pushing along at the rate of twenty-five miles an hour against tiie 
advancing cholera. 

It was very prevalent in 1850. Thus there were only 69 deaths in 
Bombay in 1848; 2,269 in 1849, 4,729 in 1850; 4,020 in 1851; 1,555 in 
1852, and 1,339 in 1853. In 1851 it got out from Bombay into the Persian 
Gulf, arrived at Bassorah June 10th, committing great ravages, and went 
up the river Tigris to Bagdad by Sept. 18th, Kuling 1,847 persons in 
fifty days and then disappearing Nov. 17. This epidemic was connected 
with the great Persian pilgrimages to Kerbela, and Meschid Hossein and 
Meschid Ali, just below mgdad. 

From W. A. Shephard's book, " From Bombay to Bassorah,'* we learn 
that the latter city has many pilgrim boats which are alwavs crowded with 
the living and dead, going up to Kerbela and the two 'IVfeschids. The 
living cargoes of men, women and cliildren are huddled together like pigs, 
from 100 to 150 being crowded into a space of 40 feet by 20, with 25 or more 
dead bodies piled about, which is rather close packing in the warm months. 
As these pilgrim boats went to windward, the scent was anything but pleas- 
ant, and it was difficult to say whether the living or dead were most dis- 
agreeably fragrant. Then tne Arabs, living along the shores, not only 
stop the boats and rob the living, but also seize the dead bodies and holS 
them in pawn until the ransom set upon them is paid by the sorrowing 
relatives, who believe that the souls of their defunct friends will never 
reach Paradise unless their bodies are buried at the tomb of Hossein and 
Ali, or at Kerbela. 

Dr. Boutolotte says, in 1849 to 1850 there passed near Kerbela no less 
than 52,053 pilgrims with 64,138 beasts of burden, 4,504 muleteers and 
2,837 loads of human corpses, which with three to a load made no less 
than 5,674 dead human bodies going to Kerbela, or Nedjed, near Bagdad. 

From Bagdad cholera passed up the old route to Tabreez, killing 12,000 
people, and up between the Black and Caspian seas to southern Russia, 
and from thence to northern Europe, Denmark, Norway, and in 1853 to 
numerous towns in north Prussia and Holland, and soon was in London 
and Newcastle. 
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In short, in 1851, 1852 and 1853, cholera again was orought to Europe, 
especially Russia, Germany, Holland, Belgium, France, Sweden, Norway, 
England, etc. From July to December, 1853, London had 1,265 cases; 
Liverpool and Manchester were severely attacked; Copenhagen had 7,200 
cases; France had 125,725 deaths in fourteen months. Spain and Italy 
were also involved; Genoa had 5,318 cases; Sardinia 45,000, Naples 12,- 
600, Messina 20,000. Munich had a long epidemic lasting from July 
through the whole winter to the next April, with 4,800 cases. 

It is also a matter of doubt if the United States was entirely free from 
1848 to 1854. Chicago had 630 deaths in 1852. It also persisted in St. 
Louis and various other places. Early in 1854 no less than 28 infected 
vetisels sailed for the United States from England, Holland, France, Ham- 
burg and Bremen with 1,141 deaths on their voyages; but it was not in 
New York, or even at the Staten Island quawntine that the disease first 
showed itself. The initial New York case dates June 14th, 1854. It is 
well known that cholera ships arrived in New Orleans in the last months 
of 1853 and early in 1854; but no epidemic arose till May, when 200 died 
in one week. It remained until its records were lost in those of the yellow 
fever of that year. It was at Memphis, from New Orleans, by June 3d, 
at Nashville, June 20. But long before this, it had been sent up from 
New Orleans directly to St. Louis. In December, 1853, there were a few 
cases. But in January and February, 1854, when crowds of emigrants 
began to pour into the city, the epidemic commenced and persisted dur- 
ing the year, being most severe in April and June, and St. Louis again 
suffered more heavily than any city m the United States, losing 3,547 
cases. The emigrants from New Orleans were again loaded at once on 
river steamboats without stopping in the citv, and tnus the pestilence went 
up to the head waters of the Mississippi, '^lissouri and Onio rivers. In 
April it commenced in Chicago and lasted through November, with 1,404 
deaths. On May 19th it was at Detroit, either from St. Louis, Chicago 
or New York, or all three. In June it was at Ann Arbor, Michigan, 
with two cases from Chicago and two from New York. 

Dr. Alonzo Clark puts more blame than this upon New York, and per- 
haps justly. Cholera ships arrived there in November, and forwarded 
almost all their passengers west, and he thinks they carried the disease in 




Liverpool, May 18, with 715 passengers and 44 deaths. Next the Charles 
Crocker with 414 emigrants, June 3d, and 36 deaths. 

As before stated, the first death reported in 1854 in New York city was 
June 14th, and as earlv as June 2 it was at Buffalo, most'probably from 
New Orleans and St. Louis. July 18 it was at the Suspension Bridge, 
Niagara Falls. By June 17 it was sent from New York to Philadelphia. 
Canada also competed with New York and New Orleans. The G lenmanna 
came to Quebec, from Liverpool, June 15, after liaving thrown forty-five 
dead of cholera overboard. It soon became epidemic. 

The Nia^ra Falls outbreak is very interesting. The disease was at 
Buffalo and Detroit, west of Niagam, first; whether from New Orleans and 
St. Louis or from New York or Canada no one knows. From Buffalo 
it was sent to Niagara Falls, where the Suspension Bridge was being built 
and many laborers were encamped on low marshy ground, with the usual 
carelessness about privy pits and still more recklessness about water sup- 
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pljr. A Bo-called sulphur spring- was discovered, and the great bridge 
builder, Mr. Roebling, had a marble basin made for it. When the bridge 
was finished, the laborers gone away, and the open privy pits abandoned, 
the so-called sulphur water ceasea to flow, and only ordinary, not very 
sulphurous, spring or low-ground water is now te be found, although the 
monumental stone basin is still in place. An inscription te cholera might 
now well be put upon it, as the outbreak at Niagara was tremendous. 

In 1854 cholera was also carried east from France, especially Marseilles 
and Toulon, to the Crimea, where it affected the Turkish, English and 
French armies, and was carried down through Asia Minor towara Persia 
and India. 



THE EProEMlC OF 1866. 



CHAPTER VII. 

OC WHICH BEACHED THE UNITED STATES IN 1866, 

iona outbreaks in Europe had commenced in Bouthem Rns- 

, _^ Tip from Persia and Asia Minor, then swept westward 

toward Germany, been brought from thetfce to England, Ireland and 
France, and from thence forwarded to the United States. 

In 1865. for the first time in many years, the great twelve-year feeti- 
Tala in Ilindoetan preceded the Mecca pilgrimagea, which vary hv twenty- 
nine days each year, as tlie Mohammedan is a short year of twelve innar 
months of twenty-eight days each, or 336 days in all. There was a great 
prevalence of chotcra in the Bombay Presidency with 84,000 deaths, com- 
mencing aa early ae March, 1865, and from tnere it was carried over to 
\ Mecca in April and May. when 30,000 pilgrims died. By "May 23 it was 
at Sues, brought by steamships, which now carry many pilgrims, and 
forwarded to Alexandria by railroad on June 1st. It reached Mar- 
seilles on June 11th by steamships carrying Algerine pilgrims, and from 
tlienee up to Paris, with a few deaths in July, August and September, but 
witli 4,466 in October, 1,218 in November, and 768 in December. From 
Paris it soon reiiclied Havre, which concealed its epidemic, and on October 
rilli gave the Atalanta. with G04 passengers, a clean bill of health; but 
shtt h^ 103 cases and 23 deaths before she reached New York. The Her- 
mann arrived with seven deaths on November 16. Up to Dec. 30, 1865, 
thirty-sis vessels from cholera ports arrived at New York, and bv Novem- 
ber 23 it broke out in the emigrant hospital on Ward's Island; 6ut owing 
to the coldness of the weather the pestilence did not extend. 

According to Dr. Ely McClellan, the outbreak in North America com- 
mcrnced with the steamship England from Liverpool, March 28, 1866, 
with 1,185 emigrants, 160 cases, and 46 deaths before she reached Halifax. 
Th«n followed the Virginia from Liverpool, arriving at New York, April 
18, 1S66, with 1,029 steerage passengers. 38 deaths, and 46 aick on arrival. 
From that time to Nov. 28, cholera ships arrived at New York, with 
8,4S1 passongersand crew, and 172 deaths, or 10 per cent, from cholera; six 
of the vessels were from Liverpool, five from Hamburg, one from Bremen, 
one from Antwerp, two from London, and two from Havre; all of which 
places were more or less infected. On the Liverpool ships there had been 
492 deaths: on the Hamburg 96; on the Havre 113; on the Bremen 12; 
on the Antwerp 18; on the London 1. 

France had so often received the cholera from Germany that she returned 
the eoropliment for once this year and infected Holland, Belgium, Hum- 
burg and Bremen. Many of the Liverpool eteaujehips touchnl at Havre, 
and filled up with infected perBOOS and clothes. Besides, cholera hod been 
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landed at Southampton, En^land^ as early as June^ Jnly, August and 
September, 1865, by steamships from Alexandria and Egypt. 

The first death in New York city in 1866 was May 2, at a tenement 
house far up town in 93d street, near Third avenue, possibly brought over 
from Ward^ Island; the second on the same day in Mulberry street; the 
third at 303 Broome street, near Forsyth; the fourth washed the soiled 
clothing of the third; the fifth was in a tenement house in West 20th 
street; the sixth in Hester street; the seventh near Pitt and Willett streets; 
the eighth on Cherry street; the ninth near Greenwich and Liberty streets. 
No connection could be traced by the late Dr. Elisha Harris between these 
cases, except the third and fourth; but 2,094 persons from infected ships 
had already been let loose in the city. None of the first deaths were emi- 
grants; no account had been or could be kept of the non-fatal cases. The 
seeds of the disease had been sown by the soiled clothing of the emi- 
grants, or by the diarrhoeal discharges of those who recovered. These 
are the only solutions of this curious problem. The germs of the disease 
had been undoubtedly imported, and affected disposea or susceptible per- 
sons in the seemingly mysterious way that cholera always attacks larse 
cities. Up to July 8 there were only 21 deaths from cholera in New York, 
none of the victims of which were emigrants, but merely persons who 
resided in localities f reauented by freshly landed emigrants. The first 
case in Brooklyn was in tne first week of July in a quarter entirely inhabi- 
ted by forei^ers, and established an intense local epidemic. 

July 14 it became epidemic again in the emigrant hospital on Ward's 
Island. July 3 the first fatal case happened among the garrison of Fort 
Columbus, on Governor's Island, the then general recruiting depot of the 
United Stetes armv, and from this last center the disease was extensively 
diffused over the whole country. The first case was a recruit who came 
from Minneapolis, Minnesota, 1,000 miles and more away, who spent three 
days in New York before going to Governor's Island. From Governor's 
Island it was sent by troops to Hart's Island in Long Island sound; to Tybee 
Island, Georgia; to Louisiana by way of New Orleans; to Texas via Gal- 
veston; to Louisville, Kentucky, overland; to Richmond, Virginia; to 
Nicaragua bay; to Norfolk, Va. ; to Bowling Green, Kentucky. The next 
principal army center of cholera was Newport Barracks, Kentucky, probably 
derived from Cincinnati; and from there it was sent to Auffusta and 
Atlanta, Georgia, and to Nashville and Memphis, Tennessee. If cholera 
can cling so long to, travel so far with, and ravage so extensively such a 
fine body of troops as compose the United States army, when cared for 
by such capable army surgeons, what are the cliances of the conveyance 
of the disease by large bodies of dirty emigrants with little medical attend- 
ance at sea and not much more on land ? 

As New York must bear the brunt and odium of having introduced 
cholera into the United States in 186G, and as that epidemic was par- 
ticularly well studied by my late lamented friend. Dr. Elisha Harris, wnile 
it offered all the problems, solved and unsolved, which may and must 

fuzzle doctors and sanitarians in small as well as in large towns and cities, 
will devote fair space to it. The equally lamented sanitary superin- 
tendant, Dr. Edward 11. Dalton, took control of every house which cholera 
entered. A daily marked map of every case of severe diarrhoea and chole- 
raic disease was tept; over 50 telegraph stations were connected with the 
health office, and 2,000 policemen in addition to the sanitary corps aided 
in giving the earliest information of every suspicious and dangerous case. 
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Ty MTHTB imnv OF TiiE i'^RST 25 Fatal Cases op Cholera in New 
^^E^ York City in 1866. 

^^^^p, Elisha Harris sajs: 

^^^*Pi«viou8 to July 8th, 31 cases of well-marked cholera bftd tenninated fatAUy. 
They occurred in IT different streets, in IS different blocks and in 19 different 
houses. There were two houses in which second fatal cases occurred within tlime 
dnvB of the flret case. There were two groups, each having three fatal ca.'ies within 
800 yards of each other. The two groups of two oises each in a slnf^lc family and 
hoiuu? were at 803 Broome street, 100 yards east of the Bowery, and at 16 Mul- 
berry street, 80 yards nortli of Chatham, The two city groupe of 300 deaths, with 
but a (ew days' interval between the seizures, were the first in Cherry and Oak 
Dcnr Roosevelt streets; the second in Mulberrj- and Baxter, near Chatnam street. 
"The residences of the 21 fatal cases together, with 10 other non-fatal caaes, 
were widely scattered over tlic city, and none of the 81 were discovered to have 
basn In any yre^ directly f !) ejcposed to persons or things from the quarantine or 
from the umignuit landing or depot. Yet every one resided in or fi-cquentod lo- 
aditi«s that were daily traversed by freshly landed emigrantfi; still no foul beds 
or dothing, or previous clioleraic diarrhoea, those good and sufflcient causes at 
infection, whlcn were both suspecrted and expectfed, were to be found at this lat« 
dat« of investigation. The city is too densely crowded, and the mixing of the 
population is too promiscuous and utterly unnoticed and unregistered, to warrant 
may attempt to trace the connection of events and acts that may have occurred 
daily in the places where the dkolera poison was received into the system." 

The Atlanta had arriycd from Havre in Nov. 1865, with cholera on 
board, alKiut six months before the first case declared itself in New York 
on May 1st, or the near beginning of warm weather. Germs may huva 
wintered over in strange pliu^cs. The first case was in East 03d street, 
n<»rl^ opposite Ward's Island, where, in the full of 1865, 29 persons had 
di<^ of t'nolera and were buried. The privy was on an open lot and 
rfsitod by tramps and persons coming to and from Blackwell's Island. Tha 
Virginia arrived from Liverpool April 18th, with 31 cholera deaths and 66 
mora at qnarantine; and the England, April 20th, with !J67 deaths, and 
new germs had been brought by '2,477 emigrant passengers. And this 
number was increased by the Peruvian with 488 passengers and 66 deaths 
May 30th, or six weeks "before the outbreak on Blackwelfs Island. The 
first death was on Ward's Island after November 1865; 27 deaths were on 
Jolv 31. 18G6; the average population, including 50 laborers with 13 caaes 
anrfdeathsfromtbeBlacKwclrs Island workhouse was 900, with 172 deaths. 
Potter's field is on Ward's Island, and a groat proportion of the poor who 
died of cholera in Now York city were buried there in rongh cotBns and 
shallow trenches. The State's Emigrant Refuge and Hospital were sadly 
ravaged with cholera. 

These groat possibilities and probabilities would have amounted to cer- 
tainties if a more accurate account of all the arrivals of infectious diarr hem 
at Ward's and Blackwetl's islands and New York city could have been 
kenl. Now McOowau's case Julv Dth, Hatton's .luly ?Oth, Conroy'a 
Julv 23d, Mary Tracy's July 21st and 23d, and three others on July 25tb and 
26tn. are sufRciont to account for the great outbreak on Blackwell's Island 
on the night of Julv 26th and 27th, 1866. 

To return to iJew York: July 8th there wore three fatal cases of 
cholera in characteristically foul localities more than bilf a mile distant 
from each other; one was in Cherry street near Koosevelt; one in Charlton 
near Varick, and one in Delam/oy near Pitt street. On the 9tb, 10th and 
11th there were four fatal and two non-fatal cases, one of them in a new 
br, the great shanty block west of Central Park, of which more anon. 
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July 15^ fonr fatal cases in the old spots^ and July ISth two deaths in a 
tenement house 120 feet distant from a previous case six days before in 
Chrystie street. 

In the first twenty days of July there were only 36 deaths in New 
York and one each on Qovemor*s and Ward's islands, while Brooklyn had 
32 fatal cases. Total for July, 110 fatal cases in New York and its insti- 
tutions, and 100 in Brooklyn; so slowly did the epidemic crop up, as it 
always does when there is no water poisoning. Of numberless other cases 
whicn recovered, only 22 were decided to be well-marked cholera. The ex- 
cessive heat of the greater part of July caused an alarming mortality among 
children from cholera infantum; no less than 17 per day for the first week; 
37 daily the second week; 65 the third; and 50 a day during the fourth 
week. Brooklyn was affected in the same ratio. 

Summer cholera or diarrhoea is caused not so much by mere heat, as 
by foul heat, which corrupts so much food, vegetables, meats and milk, 
besides debilitating the body and perhaps causing vaso-motor paralysis of 
the intestinal mucous membrane, making it exliale as much fluid as pours 
from the relaxed skin in the perspiration of hot close weather. It is a largely 
septic diarrhoea which green, unripe or spoiled fruits and vegetables, and 
even meats and fish, materially aid; and which checked perspiration may 
materially increase. 

Diarrnceal centers or fields were established in New York by the weather 
in crowded and filthy streets, houses, alleys and courts, where the gutters 
were foul and the open privies horrible. There was but little diarrhoeal 
mortality in the best and cleanest parts of the city, partly because this 
population, with their children, always go to the country in hot weather. 
The diarrhoeal fields, were thought tia be most common on the beds of 
former swamp lands, underground stream beds, and natural subsoil water 
basins that are undrained to this day. Still there were some notable ex- 
ceptions in shanty towns on high rocks and slaughter-house districts on 
rocks without sewers or other good drainage. 

But the disease was not in the air, for in the midst of the most fatal 
and most persistent diarrhoeal centers the clean and well kept mission 
houses with crowded populations of the poor but well fed and w^ell washed 
children escaped not only cholera, but diarrhoeas of any and every kind. 
Thus the Five Points House of Industry, 155 Worth street, had an unpaved 
street in front of it, damp and greatly soiled by the dirty neighbors with 
garbage. Also buildings in the rear and opposite, occupied by the most 
filthy and degraded bemgs in the city, and among which cholera raged; 
yet out of 200 inmates there were only twelve cases of diarrhoea and one 
death. The diet will also puzzle some choleraphobists; bean soup and 
vegetable soup, each twice a week, with plenty of beef and mutton ooiled 
in them. Four meals a week of stews and hash. Indian pudding, hominy, 
mixed wheat, rye and Indian bread with butter, and fruits when obtain- 
able. There was no cholera because none was admitted into the house. 

The average number of deaths from diarrhoeal and choleraic disease 
for eleven years from 1854 to 18GG was 2,567 per year; viz., from cholera 
and cholera morbus; in 1854, 2,810; 1855, 58; 1856, 56; 1857, 53; 1858, 
56; 1859, 71; 1860, 97; 1861, 85; 1862,93; 1863, 191; 1864, 85; 1865, 
98; 1866, 1435. 

The deaths from acute diarrhoea, dysentery and cholera infantum 
during the same years were: 1854,2,592; 1855,2,484; 1856,2,302; 1857, 
2,179; 1858, 2,521; 1859, 2,124; 1860, 1,788; 1861, 1,896; 1862, 1,935; 
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1863. 2,550; 1864, 2,488; 1865, 2,738; 1866, 3,524. Aa there was no 
sppreciabl<? increaae of mortality from these dieeaseB in tlie great cliolera 
year of 1854, it is poEsible that the 1,200 more in 1866 maybe attributable 
not to common cholera but to Asiatic cholera, and Hew York may have 
had 1.200 more deaths from cholera in 1866 than she has previously ad- 
mitted. 

Dr. Harris says: " The occurrence of 1,212 fatal casesof Asiatic cholera, 
together with an acknowledged excess of some 2,489 fatal diarrliteal mala- 
dies over and above the usual mortality should be fully eiplained." Per- 
haps some of the numberless cholera cases reported by physicians and re- 
jected as sach may contain the explanation. Many old and weakly persona 
die of cholera before the previous contents of the bowels are fully evacuated 
and rice-wat^r discharges appear. Many of the consecutive cases of cholera 
aeeome the form of dysentery or at least have bloody discharges. The 
consecutive, or typhoid, or eo-cuUed unemic fevers of cholera are reported 
as fevers. Many rapid cases of so-called cholera infantum are cases of 
trae cholera, fl all these be excluded and a diagnosis liased solely on rice- 
vater discharges be insist«d upon, the rate of deaths from Asiatic cholera 
can eaeilT be Urgely reduced, and apparentlv justly. 

Jh. Harris puts the matter as plamly as he can when he tells ns that 
in the week ending June 9th there were 2 deaths from cholera; IGth. 6; 
23d, 4; 30th, 1: or only 13 in all. July 7th, 3 deaths; 14tll, 11; Slst, 
11: 28th, 48; or 73 in all, or only 86 in two months, so slowly did cholera 
inor«aBe. If only the acknowledged cases were stamped ont and disinfected, 
tnanv others mnst have escaped sanitary care. 

In August the explosion came, with 239 cases the first week; 258 the 
second; 145 the third; 114 the fourth: so that the work of the health 
authorities was beginning to tell, or the epidemic to decline. In Sep- 
tember, first week, there were 50 fatal cases; second week, 50; third week, 
67; fourth week, 54; fifth week, 38. In October, first week, 36; second, 
12; third, 5; fourth, 3. In November, first week, 5 deaths; second, none; 
third, 1; fourth, 1; when the epidemic ceased. 

In the same weeks there were of cholera infantum, June, firat week, 1; 
second, 6; third, 13; fourth, 40; July, first week, 61; second, 172: third. 
278; fouHh, 176. August, first week, 144; second, 133; third, 108; fourth, 
122. There is evidently no concealment or exaggeration to be found hero. 
September, first week, 79; second, 69; third, 51; fourth 55; fifth, 4S. 

grat week, 27, and so ou diminishing. 
n] 
p and the early part of July, raises simulating cholera occurred, hut 

the flrat niport^ coma bappened July sUi. Its iacreoee at Grst was not rapid and 
moAtly condned to places wheru there whs tht> greatest nmouot uf filth, e.spi-ciaJly 
,ti> the Boutliwest 12ib Ward, which had many depressed lots and ponds of foul. 
■taKnant watvr. Souie uf tlie liouaes were built on piles in sunken plucks, filled 
witli gKtiMge and other foul stulT. There were no sewers. In tliis ward 398 cases 
out of 818, or more than one-third, occurred. 

"In the week ending Julv 13 tliere were 14 cases; July 20, 42; July 27, 58; 
Aug. a, 88: Aug. 10. 101: Aug. IT, 132; Aug. S4, 80; Au^. 31, 47: Sci)t 7. 81; 
BcjA. 14. 88: Sept SI. 44: Sept. 28. 2S; Oct S, S; Oct 13, 5; Oct. 19, 12; Oct 36. 8; 
flvo more days, 1. Total. 81 fl. In the HainiltoD Avenue hospital, Dr. TItayerhad 
tbirtmn cases in the first stages, of which twelve recovered; Ufty-sevun ~ " 



Choler-v is Brooklyn in 1866 
\>tik1in makes the report for Brooklyn thus: 



l|,wtth(lftydaaths; : 



n in Uic third, all uf which died; ithoinng the advan- 
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tage of early treatment. Sinpilarly enough the cases in infants whose 'movers 
died of cholera, were reported as cholera infantum. 

** The averse duration of cases fatal in the second stage was thirty-one hours; 
shortest, eight hours; longest, seventy-five hours. The average of the third stage 
fatal cases was nine days; shortest, five days; longest, twenty days. In these, cases 
of consecutive fever were included. 

" In the Brooklyn City Park Hospital there were eighteen cases and eleven 
deaths, Mostly admitted m coUapse. The main, treatment was calomel, ten grains 
at first dose, men one CTain every hour; green tea and brandy. For bloody dis- 
chari^s, injections of laudanum and gum water. The effect was good. After 
reaction, beef tea and stimulants, with teaspoonful doses of paregoric, which were 
generallv sufficient to control subsequent looseness of the bowel& 

** In the county jail there were thirty-six cases in a short time after July Slst 
It was stamped out in thirteen days by moving the patients to tents, change of 
diet and dismfection. The first case was May 22d, possibly merely septic cholera, 
in a man digging a trench soaked with excrements. The second case viras July 
21st, or two months after; the third on the 24th, and then every day there were a 
few cases until Aug. 2d, when there were no new cases for one day; but on the 
night of Aug. 3d, no less than thirty-eight cases of the most malignant character 
occurred, with twenty-two deaths in twenty-four hours. The buildmg was vacated, 
and fifty prisoners for slight offenses were discharged. No treatment seemed of 
any avail. In all there were eighty-seven cases and sixty-seven deaths. The 
initial case was not discovered, but the outbreak was possibly due to imperfection 
in the water pipes, which were laid in the trench soiled with excrements, on May 
22d. There were fifty-five deaths from so-called cholera morbus in July, seventy- 
two in August, fifteen in September; total, one hundred and forty-two, which is 
unprecedented. Outside of the Twelfth and Sixth Wards, the mortality w»s in- 
significant, except the sudden and overwhelming outbreak in the penitenti£ury in 
the Ninth Ward. This building is on the sunmiit of a hill; the drainage, ventila- 
tion and cleanliness unexceptionable. But at the foot of the hill are Targe stag^ 
nant pools, cow stables, and pig yards. On the night of the outbreak the air was 
hot and damp, with scarcely oreeze enough to move away the poisonous vapors 
which overflowed the plain and permeated the penitentiary. There was no 
Asiatic cholera in Brooklyn in June, out thirty-three deaths from cholera infantum, 
and thirty-eight deaths irom acute diarrhoea, dysentery and cholera morbus in 
adults. The first cases in the penitentiary were on July 21st and 24th; then none 
till the night of Aug. 3d, when there were thirty-eight severe cases, nearly four- 
teen per cent, of the inmates, four-sevenths of wnom died, or eight per cent, of the 
whole residents. Five assistant keepers and one nurse were also attacked. The 
impoi-tation was not traced, except that in the Raymond street jail nearly one- 
half of the inmates were destroyed, and that the penitentiary was supplied every 
week with new inmates directly from this jail." 

No one has yet ever positively puzzled out the initial cases in New 
York, Brooklvn or BlackwelFs Island. They were detected at once on 
Governor's Island by the military surgeons. There was abundance of 
opportunities for importation in all these places; and importation doubt- 
less (lid tiike place, but in large cities and institutions the non-fatal diar- 
rhopal cases necessarily do not attract much attention; probably not a tithe 
of them run on to fully developed cholera; still more are cured by early 
treatment; but they are all infective. The unwashed hands of the diar- 
rliceal cases are probably the first agents in the conveyance of the disease; 
next the vomits which are apt to go over bed and body clothes, and on 
floors. The towels and basins come next. Then the discharges, which go 
into privies and the soakage from them into wells of drinking water. 
Bread, cake, fruit, and vegetables handled by persons with incipient 
diarrhoea are great agents in the distribution of the disease, and however 
good or ripe these articles may be, they are more dangerous than uncon- 
taminated green apples, cucumbers, soft crabs and lobsters, to say nothing 
of water-melons, which are doubtless as harmless as eggs, as the soilea 
rinds are never eaten. 
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CHAPTER VIIL 

THE CHOLERA WHICH REACHED THE UNITED STATES IN 1878. 

The great Bombay and Monoa cholera of 18fi5 still lingered in I'ersia 
in 1867. especially in Teheran, the capital, near the foot of the tlaspian 
eeft. ThiB was .early in the summer. The outbreak was probably a ronp- 
pearance of the epidemic of the previous year. In 1867 the great 
twelfth-rear .Tug^rnaut epidemic of ISfi.'iwas supplemented by the Hurd- 
war outbreak, in which three millions of pilgrims were involved in the ex- 
treme north of India, and was carried through the Bolan T^^b, went into 
Afghanistan and also through the Kyber pass to Cabul. The pestilence 
raped with almost unprecedented violence in Afghanistan early in July, 
1S67, and appeared in numerous places along the road from Herat to 
Meschid and Teheran; and was even on its old march up between tlie 
BIm^Ic and Caspimi seas. 1 have already alluded to Uurdwar and this route, 
but it is neceesary now to dwell upon them more fully. 

Cnbid is the flrst great town to the northwest over tlie borders of the British 
rHMM«mioD8 In India. It is the graod center ol the trade of iDdia witli Persin, 
(>4ilnl Asia, and Russia. It is the southern terminus of the Russian comtneive 
with Hindostan, and hn« long been the theater of the commercial and political 
rivalrv of Russia and Eneland, in their attempts to control Persia and Central 
A«ia. ' Cholera is regularly brought up to Cabul from Hurdwar, throuKh Lahore, 
Attack, and Peahawur, and, although It is called "the city of 100,000 gardens." 
pHrtH of it are well adapted to multiply the infection of cholera. Many of its 
BiuaU atTPels are built over, forming low. dark tunnels, containing every offoDEive 
thinj;. Water collects and stu^ates In ponds all over the dty; the inhabitants 
coat out th? refuse of their houses into the streets; anii dead dogs and cats are 
firqiiently seen lying on heaps of the vilest filth, while dead horses occasionally 
pullut« the air for many days together. — Sir Arthur Connolly. 

The tiaffic between Russia. Persia, Central Asia and India, bv wav of Cabul, is 
made under curious conditions, which have descended from high antiquity: for it 
belongs to four tribes of Luhaiiee Afghans, called Provindahs, who are both 
poctoral and mercantile in their purauits, and number 8,000 families, with over 
90.000 GOmols and 10,000 oxen of transport. They organize themselves into three 
Immense caravans, which resemble veritable corps ttamiif, and descend into 
India, not only in time to attend the gntat fair at Hurdwar, but also to penetrate 
down Utc Ganges to Benares, and along the Indus to Kurrachee. and thence by 
saa to Bombay. They bring down Russian, Persian and Afghanistan articles of 
trade, and return with cotton goods, uiuslins, shawls, silks, brocades and io- 
niunenfalfl other articles. The brst great division lias 20,000 to 30,000 camels, 
numerous oxen, and 50,000 to 00,000 head of sheep; the seeond division, 10,000 to 
17,000 ounels and a proportionate number of uxcii and sheep; and the thin) divi- 
aion, 8,000 to 5,000 camels. These aU return to Ciibul and Citudalior by the middle 
of Juiw, in time to dispatch their investments on to Herat and Heschid in tJie 
west, and to Ballc and Bokhara in the northwest. They also always descend a^ain 
into India by the end of October, with 30 different Russian articles, and return 
with 64 kinds of EWlish and India goods. From 1,S00 to 3,000 camels are alone 
einployed in conveying pomegranate rinds, whirit dress lealiier in a superior man- 
ner; S'OOO cornels carry ooarse cotton doths from India to Cabul; flvc cor " 
\ irtiliahawla, from the 16,000 looms in Cashmere, have arrived in Cabul ii 
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year; much salt is carried up from the inexhaustible mines at Lahore; many 
thousand camel-loads of fresh and dried fruits are brought down to India; ai^ 
Russian goods are so cheap and common in Cabul, at times, that looking-glasseft 
large enough to serve as window-panes are sold for half a dollar. In addition, 
there is a ^preat Hindoo festival on the banks of the Indus, near Attock^ every 
April, to which great crowds congregate. Pilgrims also come down from Cabul 
to the river Indus, which they descend to the sea and then pass on to Mecca; and 
a great Mohammedan festival takes place on the 2Sth of March. Such are the 
causes which propel cholera up from India to Candahar and Cabul.— Sir Alex. 
Bumes. 

From Cabul, the disease is always carried due west to Herat. Occasionally, it 
has happened that a single traveler or pilgrim could proceed, unarmed, from 
Cabul to Herat. But, generally, the merchants and devotees travel in great cara- 
vans, with long strings of camels. They are armed to the teeth, and often hear the 
marks of many a conflict. Now and then some prince, like tlie son of the King 
of Lucknow, comes up with a large suite of Indo-Mohammedans; and it is thoi^;i» 
that over 60,000 pilenms pass through Herat every year, on their way west to the 
holy city of Meschid. 

Herat has at least 50,000 inhabitants, and is a well known town; but in 1857, 
the London Times asked, "Where is Herat?" It is in the extreme northwestern 
comer of Afghanistan, and stands in the same relation to this province thatPesh- 
awur does to India; for it is the only gate by which it can be approached from the 
west. All the practicable roads from Persia and Central Asia converge and unite 
as they approach Herat. It is the door and citadel which must be opened before 
caravans and armies from Persia and the west can reach Afghanistan and Hindo- 
stan. Its situation is one of the greatest militarv and conunercial importance ; 
for the peaceful files of the caravan and the dread battalions of war must alike 

Eass through it on their way from India to Persia, and from Persia to India. 
long camel trains, coming up from Delhi, Moultan, Hurdwar, and Lahore, 
traverse it, bearing the products of India and the manufactures of Ehogland to the 
distant towns and oases of Persia and Turkestan. So completely is Herat a gate- 
way of commerce, that is called a ** bunder j^' or port, although the only seas upon 
which it borders are seas of sand. The march of conquest has led through it from 
time immemorial, especially after the time of Mohammed. Since A.D. 710, host 
after host of flerce warriors, led by the Kaliphs of Damascus and Bagdad, of Syris 
and western Persia, coming almost from the borders of the Caspian, Black and 
Mediterranean seas, have carried the tassels of the Mohammedan flag victorious- 
ly down into India. The vast and fertile plain about Herat has often oeen a huge 
place d'armesy where all the assembled columns from the west have united and 
recruited before making their final descent upon Hindostan, and it has often bee% 
predicted that the Cossack and the Sepoy must sooner or later meet there in 
deadly strife. No better camping-ground and quarters have ever been found for 
caravans and armies. Abundant crops of wheat and barley, and every kind of 
fruit known to Persia, grow there in profusion. Cattle and sheep abound. The 
bright waters of the river are as "clear as tears," and numerous running streams 
and artificial canals light up the pleasant landscape and fertilize the soiL Such is 
the pi-ofusion of roses, that it is Ciilled the " City of RoseSy' and a very lai^ pro- 
portion of the whole world's supply of the celebi-ated "Attar" comes from it. But 
there are other smells than those from roses about Herat. At night, on the road, 
one is apt to be awakened by the shouts of drivers and the tinkling of bells, an- 
nouncing a passing cai*avan, and by the faint light of the moon perceives a sea of 
long, black ooxes surging by on scores of mules and camels. Each animal is 
laden with two of these hoiTible objects, one on each side, and many of them are 
so loosely nailed together that another sense than that of smell soon convinces 
one that tliey are used as ooflins. In fact, thoy contain the bodies of the devout, 
who, having" died in the true faith, are now being taken to be buried in holy 
ground at Kerbola or Meschid. They are often carried hundreds of miles, and a 
sickening stench always comes up from their gaping fissures, causing nausea and 
faintness in the drowsy, unsusiKu-.ting traveler, who finds it impossible to extricate 
himself promptly from their neighborhood; for they come crowding on in the 
dark as if there were no limit to their nuinbei's. 

The cholera of 1828 swept away many thousands in Herat, although water, 
that prime necessity of Oriental life, is so abundant that almost eveiy house has its 
fountiiin, besides the large pubhc ones in the streets and bazaars, flach successive 
epidemic of the disease in Hindostan has reached Herat, and been earned on 
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through Persia to Turkey and Russia. That of 1841 reached Cabul in June; 
Herat in Au^tuat; Meschid in September; and Teheran in October. 

The next importuit town due west of Herat is Meschid. This is so holy that 
no person of anv sect called Mohammedan has ever dared to commit the impiety 
of nring a hoetile shot at its walls. For eight months in the year all the roads to 
and from Meschid are thronged with pilgrims. Nearly 60,000 come up from India, 
Cabul and Afghanistan; and as many more from the south of Persia. Over 100,- 
000 crowd on fanatically from Turkey in Asia and the Caucasus in the west; and 
perhaps an equal numfaier from the north. 

Connolly says the distant cities in which the pilgrims assemble and make 
themselves up into caravans, to go to Meschid, are so thronged with men and 
animals that there is scarcely passage through the crowd. Horses, mules, camels, 
an^ cattle are picketed the entire length of the outer walls, where they nei^h, 
bray and fight, while their masters are ousy currying or shoeing them; mending 
pacKHsaddles; higgling for supplies of straw or com; or sleeping, praying, or read- 
ing the Eloran. 

The pilgrims generally travel at night; some of them carry torches, and at the 
head <^ the line a pot of live charcoal swings under the belly of a horse, to light 
their pipes and mark the line of march. In cool and pleasant weather they move 
by day. G^y pennons are then unfurled, and all go on with light hearts. From 
tune to time, tneir leaders raise a shout for the blessed Mohammed, and if their 
followers do not join in loudly and imanimously, they are uiged to do " better 
than that,** " sweeter than that,** an^^ are called upon to aid them, till finally 
the air is rent with fervent and inspuing cries, which makes one*s very hearth ' 
blood boiL Ooing and returning pilgrims greet each other on the road. Many 
others are seen encamped at the roadside; the poorer pilgrims in miserable tents 
and shelters, but the richer Turks and Persians m green, sky-blue or white tents, 
surmounted by gilt balls and crescents, and lined with costly carpets. Well-clad 
male and female servants, in numberless groups, walk, recline, sit, smoke or chat 
in and about the camps. Hundreds of horses, richly caparisoned, graze around. 
Hu^ piles of baggage and provisions are guarded by trusty soldiers, bristling to 
their chins with silver-hilted daggers and inlaid pistols, the whole bearing an 
air of wealth, pomp, and security. 

The scene is more wild and strange when the pilgrims halt at caravansaries. 
The noise and quarreling, at first, can only be imagined by those who have seen 
Persians on the march. But the leader 01 the caravan soon takes his place in the 
middle of the square, and commences reciting prayers and verses in honor of the 
Prophet^ to which the pilgrims shout short sentences from the Koran in reply. 
Connolly says the effect of their voices coming from the cells on all sides is very 
wild and pleasing, especially at night, when the sounds gradually rise, chiming. in 
with each other till they are perfectly blended in one full chorus. But soon all 
f^ asleep and silence reigns in cells which are so filthy that few Europeans can 
remain in them. 

Finally, the holy city is reached, and several times in the course of every day 
dense troops of soiled and jaded pilgrims and travelers pass through the city gates 
of Meschid, into the ^reat sauare, which is usually crowded with people from all 
parts of the East; with Afghans, Arabs, Koords, Turks, Osbegs; with pilgrims 
from all the provinces of Persia; with priests, merchants, peasants and dervishes, 
without number, from the borders of the Caspian and Black seas, and from the 
Persian gulf. The great and ina^ificent square is approached from two sides by 
very high arched gates, of exquisite architecture, facea with brilliant blue-enam- 
eled tiles. On the otlier two sides are deep arched porches, of the same height 
and proportions as the gates, but covered witii copper tiles, heavily gilt. One 
porcn leads into a fine mosque; the other faces a high, gilded minaret, and the 
golden dome under which rest the sacred remains of the Iman. The space be- 
tween the gates and porches is inclosed on all sides by a double story of arched 
cloisters, fronted with mosaic work and paved with tne gorgeous gravestones of 
rich and holy men. A stone canal conducts water through the center of the 
square for the ablutions of the faithful, and beautiful shade trees abound. Tiie 
midday sunb^mis are refiected gorgeously from tiie many-colored and golden tiles; 
and the hght of the declining luminary falls glowing upon the resplendent dome. 
But the most glorious effect is produced when rain falls while the sun is breaking 
through li^ht clouds, causing the large drops which are shed from the golden tiles 
to glitter like enormous diamonds. This sparkling shower on the gut dome is 
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often worshiped as a downpour of heavenly light, and excites the pilgrims to a 
perfect frenzy of enthusiasm. 

But Meschid presents other sights and sounds than those of religion and 
pleasantness. Hundreds and thousands of beggars, of the most miserably squalid 
appearance, beset every approach to the shrine, waylaying the pilgrims in every 
direction. Old men and women, in the most abiect states of want and miseiy, 
throng the streets, which are also strewn with children not more than two or 
three years old, grovelling in the dirt, mere living skeletons, more like starved 
young animals than human creatures. Some are crying and sending forth piteou 
petitions with their little half-quenched voices; others, silent, lying like dead 
things; others, listless and motionless, but with a wolf-like glare of hunger in 
their sunken eyes, giving terrible evidence of the fierce pangs which gnaw within 
them. Blear-eyed girls and filthy boys carried things like starved cats in thdr 
arms, all squalling for bread. Fraser ran the gauntlet of a crowd of specters of 
this kind nearly ludf a mile long. Most of them were the wives and cnildren of 
Turcomans from the eastern borders of the Caspian Sea, whose towns had been 
sacked by the Meschidees. The able-bodied men and women had been sold as 
slaves, and the old people and children thus left to beg or starve. As many as 
8,000 to 4,000 persons have been brought into Meschid at one time, and the feeble 
left to the tender mercies of pilgrims and strangers. 

Cholera is always carried from Meschid to Astrabad, on the east coast of the 
Caspian sea, by merchants and pilgrims, and then forwarded up to Astrakhan. It 
is a&o conveyed from Meschid to Teheran, the capital of Persia, situated only 70 
* miles south of the lower border of the Caspian Sea. 

Cholera had almost completely died out in Euroipe in 1868, especially 
in Russia, when suddenly in July, 1869, it was heara of at Kief, tne holy 
city of southwestern Russia, on the river Dnieper, about 100 miles above 
its mouth at Odessa, on the Black sea. From June, 1869, there had been 
numerous cases of choleraic diarrhoea at Kief, but up to October only 69 
cases of fatal algid cholera, and up to Dec. 11, only 115 cases in all. In 
July, August and September, 1869, it also broke out at the great fair of 
Nijni Novgorod, just east of Moscow, to which over 200,000 merchants 
assemble from all parts of Russia, Persia, Central Asia and many other 
places; but the pestilence was not acknowledged until after the &ir had 
come to an end and the people had dispersed. There is doubt whether 
the pestilence commencea at Kief or Nijni. Cholera had previously 
reached Tiflis, near the pass of Dariel, and a line of railroad had been 
built from it in 1867 to roti on the east coast of the Black sea, from 
whence steamships ran regularly to Odessa. A railroad to Kief had also 
just been opened, so that cholera might easily and quickly have been con- 
veyed to Kief. But a railroad had also been built through the pass of 
Dariel directly up into Russia toward Moscow and Nijni, and cholera could 
have traveled equally rapidly that way. However this may be, there were 
911 fatal cases in Russia in 1869; no less than 20,140 in 1870; and the 
enormous number of 305,220 in 1871. 

Canals connect the river Dnieper, which runs south to the Black sea, 
with the rivers Niemen, Vistula and Oder, which run north to the Baltic 
Over 40,000 Polish raftsmen ply these streams, and in 1871 and 1872 
Poland had 37,586 cases of cholera; Galiciahad 38,448; Hungary 433,295, 
from 1 871 to 187 3 ; Prussia 37,000. Altona near Hamburg became involved 
as early as August 9, 1871, and Hamburg itself by August 28, and even 
shipped it by the sliip Alster to England in September. In August, 1872, 
there were 107 cases in one week in Hamburg, and there were 1,225 
cases in that city in 1873. On Oct. 10, 1871, the steamship Franklin left 
Stettin on the Baltic and arrived at Halifax, Nov. 6, having^ lost 40 of 
her passengers, and then came on to New York. Suddenly in Feb., 1873, 
cholera commenced at New Orleans. The first victims were a Frenchman 
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and Qennan^ but they were old residents. The Bremen and Hamburg 
steamships running to New Orleans, which touch at Havre, were suspected, 
but nothm^ could be proved. Whether the first victims received soiled 
goods or visitors from Europe no one knows. But the New Orleans 
authorities had something to conceal, as the published shipping lists will 
show. The Secretary of State asked for a list of the cases of sickness and 
deaths at sea on board the vessels arriving at New Orleans in January 
and February, 1873; and the subjoined was all that could be obtained; 
everything was ^ven except what was asked for. Even the names of the 
iwular steamships plying to Havre, Bremen and Hamburg were omitted. 
It is sufficient to say t^t the same quarantine officer let in the yellow 
fever of 1873, and was then dismissed. In January, 1873, two vessels 
arrived from Havre, one each from Antwerp, Leghorn, Rio Janeiro and 
Bristol; ten from Havana, all of which places are said to have had cholera. 
In February, there were arrivals from Rio Janeiro, Genoa, Italy, 
Havre, Antwerp, Messina and Sicily, all of which were infected. The 
number of passengers on 52 vessels was not given, nor the sickness and 
deaths among these and the crews. There was strictest concealment; but 
we have alr^dy seen how difficult it is to track down the initial cases in. 
large cities. 

Epidemic Cholera ik the United States in 1873.* 

The earliest recognized case of epidemic cholera in the United States 
during the year 1873 occurred in the city of New Orleans, La., on Feb- 
ruary 9. It was impossible to determine any connection between this and 
other early cases of the epidemic and the occurrence of any imported 
cholera case; but many essentials of an outbreak of epidemic cholera were 
most positively determined. It was found that during the last month of 
1872 and the first six months of 1873, three hundred and forty-two 
vessels arrived at New Orleans from European, West Indian and South 
American ports. That these vessels carried into the port of New Orleans 
four thousand two hundred and forty-nine passengers, the majority of 
whom were emigrants; and seven thousand two hundred and forty-nine 
officers and crew; a grand total of eleven thousand four hundred and 
ninety-eight individuals. The statistics of emigration showed that of the 
six thousand and seventy-nine emigrants received at New Orleans during 
1873, only two hundred and ten were from West Indian and South 
American ports. The majority of emigrants were shipped at Bremen, 
Hamburg, Havre and Liverpool. It was further found that the quaran- 
tine upon the Mississippi river in 1873 had been worse than useless; that 
emigrants and their effects were passed without questions; that the ma- 
jority of emigrants in New Orleans were lodged in tenement houses on 
the levee, and on that portion at which coast and river steamers land. It 
was further found that the first twentv-five fatal cases, those which oc- 
curred in the months of February and March, could one and all be traced 
to their daily avocations on or near the steamboat levee, and to each other. 
It was further found that no record of diarrhceal or non-fatal cholera cases 
was attempted until it was too late to obtain anv information of them. 

At New Orleans, the epidemic influence lasted from February to Novem- 
ber, 1873, having a total of two hundred and fifty-nine deatlis. The total 
number of those who were attacked by the disease can never be deter- 

' ThiB part of the chapter is from the pen of Dr. Ely McClellan. 
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mined. The epidemic influence did not spread over the entire city, but ins 
confined to the central and the oldest portions. Cholera was carried from 
New Orleans to nine different parishes of the State. The most active agenti 
in this diffusion were coast, river and trading boats, as they bad been in 
all former epidemics. 

From New Orleans the progress of cholera, was first confined to the 
line of the Mississippi river. At Vicksburg, Miss., the first authentic 
case occurred May 12, when the epidemic was at its worst in New Orleaiu. 
It is very probable that the infection of the initial case was from river 
steamers. That these boats were cholera infected was shown by the fact 
that on May 14 the steamer John Kilgore, from New Orleans to Cincinnati, 
0., called at Vicksburg having on board a violent case of cholera, for whom 
the services of a Vicksburg physician were obtained. 

Very little information could be obtained as to the epidemic on the 
lower Mississippi; my efforts almost always ended in &ilure. A modified 
epidemic occurred at Jackson, the capital of Mississippi. From Dr. T. L 
Mitchell I obtained the interesting history of one group of cases. A 
negro girl, who was employed as a servant in a Jackson family, was taken 
with cholera and died. Her father and his family lived in the countrr 
some miles from the city. The dajr the girl died, the father removed aO 
her effects, including the bed on which she died, to his home in the coun- 
try. One week later the entire negro family, consisting of seven individ- 
uals, had cholera, and all died but one. Doctor J. A. Tillman reported 
several outbreaks of cholera upon plantations in what is known as the Deer 
Creek district; and includes the mstancc of a negro man who stole some 
articles of clothing from a cholera-infected house, which articles he carried 
home. Three days later this man, his wife and three children all had 
cholera. The woman alone recovered. The city of Natchez, Miss., es- 
caped this epidemic, as it had escaped all previous epidemics. A most 
perfect sani^ry condition was maintained. Quarantine regulations were 
strictly enforced. The water supply was pure. 

In the State of Arkansas, the earliest cases were at Osceola on April 17. 
A man who had just returned from Memphis was taken with cholera in 
a miserable hut, which was occupied by ten other persons. The first case 
died in a few hours. Three other cases followed, when all were removed 
from the hovel, and the disease was stamped out. Sept. 8, a second out- 
break occurred, which was traced to river boats, and the epidemic was 
confined to a few filthy negro huts. At Pine Bluff, a man living on the 
Arkansas river, near the steamboat landing, was taken with cholera June 
25, and died the next day. June 30, his son-in-law, who lived in the same 
house, was taken and died in 24 hours. July 3, the wife of the last case 
was attacked but recovered. July 5, a man who had nursed the preceding 
cases died of cholera; the same day a negro servant of the last case was 
taken sick and died the next dav. 

In the city of Little Rock, four distinct importations of cholera oc- 
curred. Each were sufficient to have created an epidemic, and each would 
undoubtedly have been successful but for the active sanitary measures 
employed. June 29, a young woman from some point on the Cairo and 
Little Rock railroad, retumed te the city and went te her home in a tene- 
ment house, where she was taken with cholera and died after an illness of 
twelve hours. Every precaution was taken te isolate the case, and 
no spread of the disease occurred. July 2, a negro deck hand from a 
Memphis steamer was admitted late at night te the county almshouse. 
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He was BJek with cholera, but he was placed in a miBcrable hut with oilier 
negroes, and hia case was not reportea uuti! early the next day, when he 
wae found in the stage of collapBe, The excreta had during the night 
been thrown out arougd the hut. At daylight Dr. Dale, being called, at 
once ingtitated the most active measurea of disinfection, and was so far 
SBCcessful that, although eight fata! caac-s followed among the negroes 
occupying that hut, the disease did not escape to the city. July 6, a 
laborer on the Cairo and Little Rock railroad came into the city, went to 
s low tavern, where he was taken with cholera and died in twelve hours. 
This case was successfullv isolated. July C, a convict died of cholem at 
the State penitentiary, fle was a "trusty," and for several days before bis 
illness had been working on steamboats from Memphis, Tenn, Three 
^tol cases followed, with many cases of choleraic diarrhcra. The disease 
was again stamped out. 

That the city of Little Rock in 1873 was not ravaged by cholera is due to 
the energetic action of Drs. Thompson, Dale, Lenow and Carroll in stamp- 
ing out tbc disease in their respective cases, and the exertions of the health 
authorities in maintaining the city in gobd sanitary condition. An isolated 
group in a house epidemic is report^ by Dr. Linthicum as occurring at 
Ilelena. In a family of seven mdividuaU, six died in three days: the 
eventh made a lingering recovery. The excreta were carefully disinfected, 
and the hovel in which the cases had occurred (after the removal of the 
seventh caae). with the contents, was burned. 

The first recognized case of cholera at Memphis, Tenn., in 1873, was 
on April 15, in a man who had been in the city but a few days, having 
arrived by Iwat from the lower Mississippi, Ho died in a filthy hoarding- 
bouee, near the river, after an illness of sixteen hours. The second case 
occnrred Ajiril 30, in a man who kept an catiug-stand on the IcToe, at the 
point whore two railroad lines receive and discharge freight. This was 
also a fatal cose, and it occurred in the adjoining block to the first cose. 
Mav 1, a section boss on the Memphis and Paducah road, then in process 
of construction, was taken with cholera and died May 3, in his camp at 
section 26, on the line of the railroad. This man was constantlv passing 
to and from the city, and his businoas carried him constantly to tne iioint 
wWrw the second case occurred. May 1, cholera occurred in a railroad 
camp at section 19 of the same road, but nearer to Memphis by seven miles 
than the camp at section 26. In a day or two cholera also appeared in 
00 the same road at section 21. At sections 19 and '^1 convict 
I were employed; at section 26, only citizens. The drinking water 
lese c»m[w was verv bad, the surroundings of all were filthy, 
the death of "the boss "at section 2G, a panic occurred; tlie laborers 
all directions, the majority going into the city of Memphis, 
convicts, however, at camps lit and ~*1 could not scatter: the disease 
spread rajjidly among thorn, nearly all were sick, many died, but it was not 
until May 10 that any steps were taken for their relief. How often 
cholera tutd been brought into the city of Memphis before and succeeding 
the events from April 15 to May 10 which have been narrated, can never be 
learned. The city was in a shameful sanitary condition — there was virtually 
no health department. The mortuarr statistics were kept by undertakers 
alone, Manv non-fatal cases may nave occurred, many defined cases 
may have arrived among the lower classes, and the city authorities hara 
been none the wiser. It is probablv tliiil from the last week in April every 
from the lower river brought to Memphis its quota of mfeotion. 
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It is positively known that the steamer John Kilgore brought to Memphis 
the body of the man who died above Vicksburg; that at Memphis this 
body was placed in a casket, and that it was forwarded by rail from Mem- 
phis to Cincinnati, 0., and that she also landed ttwo cases of choleraic 
diarrhoea. It is positively known that no attempt at disinfection or iaohr 
tion had been attempted on the Kilgore. After the stampede from the 
cholera camp at section 26, cholera rapidly spread over Memphis. The 
late Dr. J. H. Erskine, a distinguished sanitarian, who had ^eat expe- 
rience, describes it as the most violent he had ever witnessed. A very 
marked instance of the diffusion of cholera by an infected well occurrea 
at Lucy station, a few miles out of the city. 

On May 11, a gang of eighty convicts from the two cholera camps at 
sections 19 and 21, Memphis and Paducah railroad, arrived at the State 
penitentiary at Nashville, Tenn. At the time they left camp, the epi- 
demic had not subsided. The deputy warden in command was so ill from 
cholera that he could not accompany them. A number of the comrades 
of these men had died of cholera. They were accompanied by four women 
convicts, who had served as cooEs and washwomen. Every member of 
this party was sick with diarrhoea, having copious watery stools accom- 
panied in very many cases with nausea ana vomitina, when they reached 
the penitentiary. The four women were dangerously ill. On tne day of 
the convict arrival there were 320 prisoners in the institution, of whom 
but twenty were on the sick report for ordinary disorder's. 

In 1873 all the penitentiary drains, from privies, urinals, cesspools, 
kitchens and wash-houses were emptied into what is known as the Lick 
branch, which flows through the western suburbs of the city and empties 
into the Cumberland river. The laundir and female depa^ment are in 
a separate inclosure on the southeast. The drainage from this portion 
of the penitentiary was for 100 feet in an open ditch along the east wall, 
when it entered an underground sewer and was by that conducted to the 
Lick branch. Upon the banks of the Lick branch, as it flows to the river, 
were many wells and two springs of much note by the inhabitants — one 
"the Judge's spring'* the other appropriately named "the sulphur well. ** 
Two days after the arrival of the gang of convicts, one of their number 
died from cholera, and although the disease did not at once spread, yet 
during the remainder of the month a very marked increase in the prison 
sick report was observed. * May 20th, a negro woman living on the line 
of the dniin from the female department was taken with cholera, but she 
did not die until the 31st. May 22, a man who lived opposite the point 
of exit of drain from the female department died of cholera. July 1, a 
negro, who had been discharged from the penitentiary three or four days 
previously, died of cliolera in a shanty located in the eastern suburb and 
quite close to a noted spring, the water supply of the neighborhood, 
known as Wilson's spring. It was known that soon after the return of 
the cholera-infected convicts, several had been discharged and had re- 
turned to their former haunts in the city. By their influence the waters 
of Bilbo, Buck " ^ackbury springs were undoubtedly polluted. July 
8, a white *^* 'tentiary died of cholera, and the disease 

y ^ttn A. Epightf ul epidemic occurred in the 

d statistics of 647 deaths, but it is 
htsl cases far exceeded those figures, 
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for in some of the suburbs, Buch as Bocktown and New Bettiel, where 
the mortality was very ffrettt, iminy deaths were unreported, the buriala 
being ntatle by the people unaided by the authorities. 

Uholunt was carried from Nashville to Ooodlets^ille, Gallatin, Shelby- 
rill e, MurfreeBhoroueh, Lebanon, ClarkHville, Palmyra, Farmington, 
Ohstbuiooga, Gre«nville and Union City. At each point the trail of epi- 
demic infection waa very clear. Eacti point named was free from the 
disease until after the arrival of one or more cholera-infected individuals 
from Nashville. Each iioint to which cholera was carried in turn trans- 
mitted the disease to otlier localities, Knosville receiving the infection 
from Chattanooga. 

The epidemic of 18 1 3 in the State of Kentucky opened with the arrival 
of th« Btoamer John Kilgore at Paducah, May 18. The officers of the 
Kilgore denied that cholera had been on the boat, and during tho stay at 
tVlucah several personti of the town spent some hours on her decks and in 
her cabins, til&y 'Jl,a young man who had been on the Kilgoro was (uken 
with cholera and died in eight hours. May 33, the man who nursed him 
also died, and three other caeos of those who liad contact with the Kil^re 
followed, when that group of infection closed. Juno 3, a woman arrived 
at her home in Paducah from a visit to Memphis, Tenn. The night of 
her arrival she was taken with cholera and diett early the next day. July 

5, a woman who had nursed her took the disease and died in 48 hours. 
Prom these cases the epidemic spread, intensified by fresh cholera arrivals 
Jane lU. on steamer Quickstep; June 19, on steamer Fish, and later by 
everv steamboat tliat made the landing. The history of this local epi- 
demic is full of iiistnictive instances of cholera dillusious. 

At Bowline Green, Ky., cholera was imported from Gallatin, Tenn., 
Jane 3, and by the clothing of a man who bad died on a stcam- 
t»0Ht after leaving EvansviUe, Ind.,Junol3. The clothing wae washed 
at Bowling Green after the arrival of tho boat by a negro woman, who 
diod of cholera within thirty-six hours from the commencement of her 
task, and her death was followed by 86 cholera cases, with (id deaths. At 
LouiB^'ille, from June 8 to August 16, twenty-one fatal cases occurred. All 
were in persons who had contracted the disease in some cholera center. 
That no epidemic occurred is alone due to the sanitarv measures which 
were adopted in every case. Louisville escaped an epidemic of cholera, 
from exactly the same reason that afforded immunity to Little Bock, 
Ark. That was the vigilance of the health authorities and medical prac- 
titioners. In but one msfancc was there any sequence of cases. A family 
consiKting of a mother, two single daughters, two married daughters, the 
bosband of one daughter and two grandchildren, liveil in a small house 
in the WE>gt«m side of the city. Aug, 22, Mrs. G., who had been confined two 
weeks previously, wont to Bowling Green to visit her husband. Aug. 35, 
she was taken with cholera and died. Aug. 38, her body, in a wooden 
coffin, was taken to her mother's house in Louisville and the coffin opened. 
Sept. 3. a child was taken with cholera, but recovered. Sept. 4, one single 
daughtcrdied of cholera: the sameday the infantof first case died. Sept 

6, the married sister was taken and (bed Sept. 7; the remaUiing daughter 
took the disease but recovered. 

Cholera was almost universally diflused over the State of Kentuckv; very- 
few oonnties osca|)ed the disease. A careful study which was made dur- 
ing and immediately after the epidemic sliowed most conclusively that tho 
,_i ._ jjj^ Stat© by the migrationa of olwla^nfMt|^^ 
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individuals. I shall select the epidemic as it occurred in but three 
localities for the present studjr. The outbreak of the dis^»e m 
Taylor county is of value, for in it is found the first link in a most yirulent 
demonstration of the disease. A negro man, who had been working in a 
construction jparty on the Memphis and Paducah R. R., obtained employ- 
ment on the Ohio and Cumberland R. R, and was placed in a gang woi&ng 
on the tunnel section at Muldrough's Hill. July 10, he was taken with 
cholera and died in one of a group of negro cabins built upon a hill- 
side, and immediately above a spring from which all the neighborhood 
obtained water. The dejecta were thrown out on the ground around tlua 
cabin. On July 14, 15, and IC there were heavy rainfalls, and everything 
on the hillside washed down into the spring, nearly filling it with debris. 
July 17, a severe and virulent epidemic followed among the residents of 
the cluster of cabins, 

July 19, a negro from this locality (one of the railroad gang) diea of 
cholera in the town of Lebanon. The (leath occurred in a shanty on the 
north side of the town and on the banks of a small stream called Jordan, 
which flowing through low ground to the west, forms one main drain of 
the town. The cases was not reported and no disinfection was employed. 
Aug. 1 1, a negro woman, also from the Taylor county focus died of cholera 
in a cabin on the banks of Jordan. From August 11 to August 18, 
several such cases occurred among negroes living ill the same locali^, all of 
whom died. Aug. 18, a white man, who also lived in the same locality, 
was taken ill, but recovered. Aug. 19, a young woman living in the 
same line took the disease but recovered. 

None of these cases had been recognized as cholera, in none were dis- 
infectants employed. The excreta of all were emptied into or on the sides 
of the Jordan, then almost dry and choked with debris. August 19, a 
white man who lived upon high ground at some distance from Jordan,'* 
was taken with cholera and died after a five-hours' illness. It was found 
that he had been a constant visitor of a woman who lived in the infected 
locality. In this case the excreta were disinfected and buried. Aug. 25, 
a thircl case from the infected camp in Taylor county died. Again every 
precaution was neglected. It was impossible to awaken any public inter- 
est in these cases. The physician in whose hands the majority occurred 
denied that they were cholera, and all warnings of future danger were 
ridiculed. 

August 26 the Marion county fair, was opened on the grounds near 
Lebanon. All water used on these grounds was carried by carts from the 
town. A public well on the western side of the town, near the railroad 
station, and on the banks of Jordan, was selected to furnish the neces- 
sary supply. At that time Jordan was no longer a stream, and the water 
in the well was limited. August 27, a violent rain-storm occurred, Jordan 
was filled to overflowing, all the debris and cholera stuff which had been 
iiccumulating since July 19 was washed down its course and over its banks. 
The town well was full to overflowing. During August 28 and 29, the 
attendance upon the fair was very large. No cases of violent illness had 
occurred in the town since August 25, and a fatal security seemed to pos- 
sess all. At midnight Aug. 29 the blow fell, and before daylight of 
Aug. 30, thirteen cases of cholera had occurred, of whom twelve died 
within the next ten hours. Each individual in the series of cases had 
been in attendance upon the fair. All had drank the water furnished. 
Age, sex or social condition had no bearing upon the cases. At almost 
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;he same hour at which this Lebanon epidemic developed^ cholera occurred 
n the country for miles around; wherever individuals lived who had visited 
ihe fair grounds and had drank of the water, cholera occurred, no matter 
aow isolated the location or how free it had been from disease. The epi- 
iemic lasted to Sept. 14, but isolated cases continued to occur until 
Dctober. From the Marion county fair grounds cholera was carried into 
N^elson county, where several malignant house epidemics occurred; to 
Columbia, Aoair county, where a malignant house epidemic (Winfrey 
House) occurred in the first instance, which spreading, almost depopulatea 
the town; to Washington and Boyle counties where local epidemics fol- 
lowed. 

The history of the epidemic in Gerrard county is very instructive. 
Aug. 10, 1873, a man named Bewley arrived at Lancaster sick with a pro- 
fuse diarrhoea, from which he had been suffering for several days. He nad 
left Russellville, Tenn., after cholera had become epidemic at that town. 
He had made the journey on horseback. On his arrival he was lodged by 
I friend who lived on the eastern side of town, upon a hillside, at the 
foot of which was a public well from which many people obtained water. 
The dav after his arrival cholera developed, but he did not die until Aug. 
22. The excreta in this case were thrown out upon the ground in the rear 
of dirty outhouses. Aug. 14 a negro man who nursed Bewley was taken 
writh cholera and died, after an illness of eight hours, in his cabin, near 
the before-mentioned welL Aug. 15, the fether-in-law of Bewley who 
had come from his home, ten miles from town, and who had slept the pre- 
rious night in the room with Bewley, died after a few hours' illness. Aug. 
16, a negro woman who lived in a cabin near the house in which Bewle^s 
tiurse died, and who drank the water from this well, was taken with cholera, 
ind died after twenty-two hours' illness. Up to this time no disinfectant 
liad been used; the excreta from each case werescattered broadcast upon the 
^und around the dwellings. Each succeeding day fresh cases occurred. 
It first confined to those who drank the water of the well mentioned, 
but the disease soon spread over the town. The epidemic lasted from 
Aug. 14 to Sept. 5. The house in which Bewley died had been closed, 
but when the disease disappeared the family returned. On Sept. 20, an 
3ld lady came to Lancaster on a visit. She put up at the house in which 
Bewley died and occupied his room. She slept on the bed one night, 
Mrhen she was taken with cholera and died. At Stanford, Ky., a malignant 
epidemic was occasioned by refugee negroes from Lancaster. 

A very interesting instance in support of the theory that an epidemic 
of cholera may occur whenever the specific poison of the disease finds a 
suitable hotbedrfor its propagation, was Clmton county. While cholera 
was epidemic at the town of Columbia, the judge and commonwealth 
attorney of the sixth judicial district of Kentucky left Columbia for 
Albany, Clinton county. They had been in Columbia for the previous two 
weeks, had lived in the Winfrey House, and the night before they started on 
this journey had nursed a friend sick with cholera, taking turns in watching. 
A few miles from Columbia, Mr. Adair, the commonwealth attorney, com- 
plained of malaise and nausea. These symptoms became more severe until 
5 o'clock that evening, when vomiting and diarrhoea came on; he was 
obliged to dismount and lie upon the ground, lie was soon after carried 
to the house of a man namwl Kelly, which was not far distant, whore ho 
was placed in bed and a violent attack of cholera develoj)ed. This was 
>n August 31. The attack wa:: typical, and although Mr. Adair ultimately 
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recovered, his convalescence did not begin until Sept. 10. Mr. Kelly's 
house was located high up on one of the spurs of the Cumberland moun- 
tains; so isolated that the owner did not know that there was such a disease 
as cholera until the arrival of Mr. Adair. The excreta of this case were not 
disinfected, but were thrown into the privy and upon the ground about 
the house. Mr. Kelly, his daughter, and a ne^o servant di^ of cholera; 
a voung man also tooK the disease, but recovered. These cases all occurred 
while Mr. Adair was in the house sick, and the last death occurred before 
he was pronounced convalescent. From Columbia, cholera was carried to 
Jamestown, Bussell county, where two severe and fatal house epidemics 
occurred. 

The cholera invasion of the State of Illinois dates from May 24, when 
a man who had been employed as a bridge builder on the Memphis and 
Paducah railroad, died of cholera, in Chicago. No other cases occurred 
in that city until June 10, when a cholera death occurred in a house oc- 
cupied by several Danish families, and in which an emigrant lately arrived 
from New Orleans had been sick with what was supposed to be typhoid 
fever. From this case a local epidemic occurred, consisting of eight cases, 
all liaving an epidemic connection, and from them a circumscribed epi- 
demic occurred fed by occasional importation. That no serious epidemic 
occurred in the city of Chicago was due to the activity and vigilance of 
the health authorities. 

A few cases occurred at Cairo, HI., June 15, in a ne^ro from New 
Orleans, June 20, in a man from Memphis, who was found drunk on the 
streets and lodged in the jail, when cholera developed; he was discharged 
from the jail and died in hospital. June 23, the wife of the jailer, whose 
room was immediately above the cell occupied by this man, was taken 
with cholera and died. Three other local cases were reported. Disinfect- 
ants were freely used. 

At Grand Tower, 111., twenty-four cholera cases were reported, with 
fifteen deaths. The connection oi the first cases could not be positively de- 
termined, but the epidemic influence once established, the spread of the 
disease was easily traced; and the same statement is true in regard to cases 
which occurred in Marion, St. Clair, Jersey, Scott, and a few other coun- 
ties. At White Ilall, Greene county, the ej)idemic followed the arrival of a 
cholera corpse from St. Louis. At Carmi, Wliite county, the first case oc- 
curred after the subject had returned from attending the funeral of a cholera 
death at Evansville, Ind. At Okawville, Washington county, the initial case 
contracted the disease at St. Louis, Mo. At Kock Island, the disease was 
imported from Davenport, Iowa. At Villa Ridge., one case was taken 
from a Mississippi river steamer; the only other was his fa^er-in-law. In 
the majority of these instances the disease was confined almost exclusively 
to house epidemics; in Washington county alone did the epidemic spread 
through the community. 

It was a matter of ^eat difficulty to obtain reliable facts as to the epi- 
demic of 1873 in the city of St. Louis, Mo. Mr. John Moore, the most 
recent investigator, dismissed that epidemic in a few words: **In 1873, when 
cholera a])peared again, it was hardly recognized as such, and the victims 
as counted by Doctor M'Clellan from reports of local physicians numbered 
392." The absolute truth is that an epidemic of cholera did occur in the 
southern sections of that city, in a densely crowded population, living in 
tenement houses and dirty alleys, where all the disadvantages of deficient 
ventilation, defective drainage, and bad water from surface wells contributed 
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totheepidemiediffusion, Tho firat case in the city (which was recognizwi) 
wiut on M&yllth in a man who had, just before his attack, returned from 
Xow Orleans. Tliis case was fatal, and within a woek of his death soven 
other persons who hved in the honae died of cholera. From this center 
the disease spread, and from it cholera was carried into a similur at-igh- 
borhood in tJie northern limits of the city where a second focus was estjvb- 
li»hed. The health officers {at that time) reported that 39^ cases of cholera 
deaths had occurred with 137 deaths from cholera morbus; but it is most 
probable that at least 529 deaths occurrud from epidemic cholera. Dur- 
ing the course of this epidemic many interesting cases were reported, and 
the efficacy of the prompt and efficient use of disinfectautB was fully de- 
tnonstrated. Tho history also shows that the Mississippi river steamers 
were again cholera-infected; that by them the disease was brought to 
tho city of St, Louis and also to other river towns of Missouri, From 
St. Lonis cholera was carried to Jefferson City, the State capital. Tlie 
State penitentiary was infected by a gang of prisoners employed in unloading 
A Missouri river steamboat 

The epidemic in the State of Indiana opened at Mount Vernon, an 
Ohio river town. Tho steamboat John Kilgore from Now Orleans, landed 
a short distance above tho town on May Hi). A man residing near the 
landing who had been on the Kilgore during her stav was taken with 
eholera at liia house, died, and ten cases of cholera with efght deaths can be 
traced to liim. A citizen of Mount Vernon diid of cholera at Nashville, 
Tenn,; his brother went to Nashville and returned to Mount Vomon with 
the IkmIt. Tho coffin was opened for inspection. Eight cholera cases fol- 
lowed in that family. From Mav 3G to June 21, six steamboats from either 
New Orleans, Memphis or Nashville landed at Mount Vernon, all having 
cholera on buitnl. In addition, the Ohio river steamers (all cholera infectetQ 
made daily vimta going up and down the river. June 31, the steamboat 
Cametia landed n gang of nogroea from Nashville; one of these negroes 
died of cholera on the wharf-boat soon after he was landed. Other cases 
occurred rapidly and a violentl v persistent epidemic followed. No system- 
stic disinfoction was attempted. 

The city of E^'ansvlllo received the initial importation of cholera from 
the steamer John Kilgore on her trip up the Ohio river, in the person of 
a d(<ckhand, whomsho left in the sti^ of collapse. Other eases were aub- 
Boqnuntty left hy other steamers. Strict sanitary measures being adopted, 
bnt a slight epidemic followetL The importation of cholera into I ndian- 
apolis could not be traced, but the first cases occurred opposite to the 
X. nion passenger railroad station. Tlie disease was confined to but two 
bousee. A German woman, who had been in one of the Indianapolis in- 
fected bouses, died of cholera at her home at Cumberland, ten miles eaet 
of Indianapolis. Her funeral was largely attended. Five days later fifteen 
cases of cholera, eight of which were fatal, occurred among those who had 
attended the funeral, and an epidemic followed of over eighty casee. At 
Lawrence. lud.. a young child from one of the Indianapolis infected 
honaus. died of cholera. The funeral was lai^Iy attended and an epidemic 
followed, which was prolonged by the attendance upon subsequent lunerals 
of cholera- mtients, forty-four cholera cases with twenty-four deaths 
oct^urred. These last two instances occurred in farming communities 
when) friends cameirom distances to attend funerals, eating and drinking 
at the house of mourning. At North Vernon and Terre Haute a few iso- 
Iricd cases occnrred. At Aurora, a man from Cincinnati died of cholera, 
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July 27. His dejecta was thrown out on the ground near a public well 
The water from this well was used by many families^ and nfteen well- 
marked cholera cases occurred among those who lived within a radius of 
four hundred yards of this well. 

The absolute truth of the importation of cholera in 1873 into the State 
of Ohio, stripped of all the fallacious arguments at the time employed to 
conceal it, is that the disease was imported from New Orleans, La., by the 
steamer John Kilgore, on May 22; the steamer Charles Bodman, May 
24; the steamer H. S. Turner, June 6; the steamer C. B. Church, June 
14; and the steamer Nicholas Longworth, June 23; that it was imported 
from Memphis, Tenn., by the steamers Pat Rodgers, Arlington, Mary 
Houston and James D. Parker ; that a third source of epidemic 
infection were the steamboats Eddyvillo and Camelia from Nashville, 
Tenn. Each of the boats named had cases of cholera and choleraic diar- 
rhoea on board. On the Parker every one on board had symptoms of 
cholera save the captain and clerk. I^ter in the season all the steam- 
boats on the Ohio river became cholera-infected and, by all, persons and 
merchandize which had been exposed to the specific infection were landed 
in the city of CincinnatL 

Cincmnati being the home station of most of the steamers on the Ohio 
and lower Mississippi routes, the bed linen used upon them is usually 
washed by laundresses on shore. On the Nashville and St. Louis boat^ 
such washing is generally done on board by laundresses from the shore, 
but at times the linen is taken on shore. Dr. Clendenin, through whose 
exertions, the light of truth shines on this local epidemic, states: " These 
facts are certainly possessed of the most important bearing upon the hifi- 
tory of the introduction of the disease, and from them the diffusion of 
cholera over the city of Cincinnati may be accounted for." 

The first cholera death in the city of Cincinnati occurred at the city 
hospital on the 27th of May, in a man who arrived by steamboat from some 
Kentucky point May 22. " The day before he was admitted he was taken 
with diarrhoea, cramps in his legs and vomiting." This case lingered until 
May 27, when he died. At the Cincinnati hospital the excreta of all patients 
was placed in drains which emptied into the public sewers; disinfectants 
were freely used and the drains were constantly fiushed with water. In 
the laundry, superheated steam being employea, the most efficient disin- 
fection of fabrics was secured. May 26, a child died of cholera, at the 
home of its parents, which was at the point of the river bank, east of the 
city, where steamboats are tied up when not making regular trips. June 
6, a third cholera death occurred at a largo hotel (the fiurnet House), in 
the person of a young child of a family who had arrived the day before 
from the South, Durmg the season 207 cholera deaths were reported by 
the heiiltli office, no record was taken of non-fatal cases, and diarrhce^ 
cases were too trivial to attract notice. The disease was diffused through 
the districts of the city inhabited by the poorer classes. It was an epi- 
demic (luring which innumerable foci of mfection were established, but 
which wore promptly stamped out. But for that fact the disease would 
have been as malignant in Cincinnati as it was in some of the small towns 
on the Ohio river. It is well at this point to record the data in relation 
to the steamer John Kilgore. This steamer left New Orleans, La., May 
13 (during the month of May 125 cholera deaths were reported in New 
Orleans.) She had a large list of passengers, many of whom were on deck, 
and most of whom were fiatboatmen, from different places on the Mis- 
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sisBippi and Ohio rivers. Tiio day after leaving Kew Orleans, a Mr. 
Scbenck of Ciucinn»ti, a cabin VNissengor, was t^ea witli i.'bolera; when 
the Kilgore reached Vicksburg, Mr. Schenck was still alive aud the aer- 
vicpB of l>r. Booth were obtained. Mr. S. died at a point about 50 miles 
above Vickabnrg, and his body was carried to Memphis. The excreta of 
this case waa not disinfected, nor was any care taken with tho clothing, 
bod or bedding. On reaching Memphis, a casket was obtained for the 
body, which was then forwarded by rail to Cincinnati. Two pussc^mgers 
went ashore at Memphis with choleraic diarrhtsa. At Paducan. Ky.. an 
epidemic occurred from contact with this boat. After leaving IVUicah, 
three deck paasengera died from cholera; one was buried near Shawnee- ' 
town, one near liome, and one above Evansville, all on the Ohio. Iler 
arrival was the first cause of the violent epidemic at Mount Vernon; and 
had not the health authorities of Ex)uisvdle been active and vigilant ehe 
would have infected that city, for there she landed the greater i>ortion of 
her deck passengers. 

At Carthage, ten miles north of Cincinnati, a most interesting illus- 
tration of the portability of cholera occurred. A man namotl Tentliave, 
his wife, five children, a sister of the wife, and two young men, arrived 
iu New York on tho stwimsliip City of Limerick from Liverpool on Jnly 
5, ia73. They left New York City July 6th for Carthage, Ohio, via the 
Bsltimore and Ohio ttaikoad. On July 10th they arrived at Cincinnati, 
too late to proceed that day on their journey, and the entire party spent 
the night in a station-house. Early the nest day they left Cincinnati for 
Carthage. July 13th the boxes and bales of household property nrrivingr 
tlie entire party took possession of a small house. Everything was nn- 
{Mcked for ujse; the bedding and clothing bad not been touched before 

— ' idiey were packed un at Tuhhergeu, Ilolland. July 15th a child was 

>iU with cholera; a few hours later tho father and a second child took 
naae. July lUth the mother sickened; July 17th a third child had the 

»; July lOtli.afourth child; Julyi'^d. the fifth child: July 2L{d. the 

moDg woman wasattacked. ThoKecast^Ball terminated fatallyin fromoight 
to twenty-four hours. The two young men suffered severely from diarrhota, 
but recovered. Living in tho rear of this infecteil houno, some one hun- 
dred yards distant, was a young married woman, pregnant with her first 
child. Forbidden by her husband to go near the Tentnavo house, she each 
d&y provideil some articles of food which she placed on the fence in the 
le&r of the cholera house. Each day she received the utensils in which 
this food had been served. July 23d she n-as taken with cholera and died 
after forty-eight honrs' illness, aborting twenty hours before death. 
'By Doctor Bunker, who had charge of these cases, disinfectants were em- 
ployed, and the disease did not spread in the town of C'arthage. On the 
2lBt of July, however, cholera suddenly developed in the negro ward^ 
of Longview insane asylum. This institution is located on tho southern 
ide of Carthage. The negro wards are in a detached building at some 
distance from tho main institution. It was supposed that a perfect system 
of non-intercourse had been [jreserved, but the investigations of Dr. Clcn- 
deain proved clearly that such was not the case. Joseph Marsliall, a 
negro, the supervisor of the attendants in the negro warrls, impelled by 
curiosity, went frequently to the infected house. After the last death in 
the Tenthave family, the man Marshall appropriated to bis own use a 
braided shooting-coat which had belonged to Tenthave. Ho carried the 
coat to the asylum, and, as he found it wet, hung it up on the bauk porch 
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to dry. While in this position it attracted the attention of a patient, 
who took it down, wore it for the remainder of the day and slept in it that 
night, when it was again taken possession of by Marshall. Tlie next day 
the patient who had worn the coat and four other patients were taken witt 
cholera; when Marshall, properly connecting the outbreak with the stolen 
coat, burned it at the kitchen fire. From mis importation thirteen cases 
of cholera, with nine deaths, occurred. 

At Dayton, Ohio, the enidemic was confined to but two houses. At 
several other points isolatea cases occurred, but which, with two excep- 
tion^, are traced back to the house epidemic. The only direct importation 
which could be traced was a man from Memphis, Tenn., who died in a 
hotel. His case, however, was disconnected with those that followed. 
Dajrton, however, is a great railroad center, and to the efficiency of rail- 
roads as common carriers of infection as well as merchandize mnst be 
ascribed the occurrence of the disease at Dayton, Springfield and Colum- 
bus, Ohio. At the last-named city the initial case occurred in the person 
of a woman who kept a low grog-shop under the bridge of the Pittsburgh, 
Cincinnati and St. Louis Kailroad as it leaves the city. The position is 
such that a cholera dejection or a choleraic diarrhoja discharged at that 
point would inevitably fall at the back door of that house. Not only 
aid the initial case occur at that point, but the majority of the early cases 
were in its immediate vicinity. After the epidemic had gained full head- 
way in the city, that was the most virulently mf ected district. Cholera was 
carried within the State penitentiary walls by guards, teamsters and night 
watchmen who lived in the infected locality. Of twenty-seven cases which 
occurred in the penitentiary, twenty-one were fatal. 

It was impossible to trace any direct connection between the early cases 
at Wheeling, West Virginia, and anv well-defined focus of cholera infec- 
tion. They, however, occurred in localities which from their filthy con- 
dition were most favorable for the reproduction of the disease. The 
epidemic having obtained a foothold, many instances of the diffusion of the 
disease were found. The earliest cases were on June 9th and 20th. Doc- 
tor S. L. Jepson states that the steamers Andes and R. R. Hudson, the 
weekly packets between Cincinnati and Wheeling during the months of 
June and July, brought many sick with profuse diarrhoea from the former 
to the latter city. 

At Pittsburgh, Penn. , on July 29th, a man and his wife returned to 
their home after a visit to Cadiz Junction, Ohio. August 1st the wife was 
taken with cholera and died August 4th. The day of his wife's death 
the man was seized and died. Aug. 6th a woman who had nursed these 
cases was taken with cholera and died. The most active sanitary precau- 
tions were adopted. Clothing, bedding and carpets were burned. Aug. 
8th, a man who had been employed to destroy this property was taken 
with cholera and died Aug. 10th. No spread of the disease occurred. 
The husband of the first case informed his physician that while he was 
at Cadiz Junction cholera was epidemic among railroad employees. 

Three well-defined points of cholera infection occurred m the State of 
Alabama. In anticipation of cholera infection, the city of Huntsville was 
placed in as good sanitary condition as was possible. 'No connection with 
the epidemic as it existed at either Memphis or Nashville, Tenn., could 
be found, except that the early cases occurred on low ground, along the 

^ While in railroad stations it is customary to keepthe closets in cars locked 
and not to open them until the station is left. 
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line of the railroad and about 100 yards from the station. The epidemic, 
however, once started, the disease was carried wherever individuals who 
had been exposed to the infection resided. It was carried to Monte Sano, 
a mountain watering-place, and to Johnson's Wells. At Birmingham, 
June 12th, a man who had been in the city for six weeks, and who was in 
perfect health, was taken with cholera and died after a day's illness. 
Three days before this attack he had received his bedding from Hunts- 
viUe, and had used it up to the time of his death. June 17th a case of 
cholera occurred in a family who had constantly been with the first case, 
and before the close of that day there was another case in the same family; 
both died. No disinfectants were used in either of these three cases. The 
discharges of all were thrown into a small almost dry " branch '* which ran 
through low marshy ground, from which many people obtained their 
drinking water. June 19th a man who had just returned from Chatta- 
nooga, where he had been for several weeks, died of cholera after eighteen 
hours' illness. From these cases the epidemic spread in most virulent form. 

From Birmingham cholera was carried to the city of Montgomery by 
a n^ro man who had been employed as a cholera nurse; no epidemic 
followed. The city was blessed with a most efficient health officer. 

In but two instances could cases of cholera be discovered in the State of 
Georgia. Both were in the persons of refugees from the disease at Chat- 
tanooga. One case was at Atlanta, the other at Dalton; both terminated 
fatally both were carefully isolated and disinfected. Xo other cases followed. 

At Crow river, E^andiyohi Co., Minn., occurred an interesting group 
of cases in the &mily of Swedes named Antonson. This family arrivca 
at New York on the steamer Peter Japson, June 26, 1873. From New 
York ci^ this family were transported to St. Paul, Minn., via Pittsburgh, 
Penn., Grand Haven and Milwaukee. Tliey rested twentv-four hours 
at St Paul, when they started for Crow River, via Willmar, Afinn. They 
arrived at Crow River July 2d. Before leaving Bergen, Sweden, the 
effects of this family were packed, except hand baggage. When they 
arrived at Willmar, Minn., their property was unpacK^ for additional 
articles of clothing, and the next day Antonson sickened with cholera, 
but he did not die until July 10th. July 6th a son was attacked and died 
in forty-eight hours; July 9th a daughter was taken and died in twenty 
hours: Julv 12th another daughter died after ten hours' illness, and the 
same day the man at whose house in Crow River they had stopped died 
of cholera eight hours after he was attacked. Two other non-fatal cases 
occurred- The recital of this group of cases greatly disturbed Petten- 
kofer, who endeavored bv ridicule to bring discredit upon it. But in 
spite of all subsoil water theories, the case s&nds, and after a lapse of ten 
years I have no hesitation in bringing it forward again. 

At Davenport, Iowa, an epidemic of eighty-nine cases of cholera, with 
forty-three deaths, followed tne arrival of cholera cases on a steamboat 
from St. Louis, Mo., on August 14th. 

At Kelton, Utah, a house epidemic occurred Aug. 18th in a family 
recently arrived from Missouri. 

At Yankton, Dakota, a virulent epidemic of cholera occurred among 
Russian emigrants, and at a Russian colonv a few miles distant; a few 
cases of cholera occurred in the city of Yankton, but no diffusion of tho 
disease occurred* Among the Russians the epidemic closely followed the 
arrival of a large party who had recently arrived from the Odessa district. 

During 1873 cnolera was repeatedly brought into New York harbor, 
but in no instance did it escape the quarantine grounds. 
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CHAPTER IX. 

CHOLERA IN BOMBAY, ESPECLAXLY IN 1888. 

Almost all the interest in cholera from India now centers upon Bom- 
baj. Thus Bombay is connected with Calcutta, Madras and Allahabad by 
railroad, and can get cholera from them; but it also has pestilences of its 
own every year. Cholera has prevailed in Bombay city and its Presidency 
every year since 1848, and almost every month in the year. The most dan- 
gerous months are March, April, May and June, perliaps also July; then 
the cases fall ofE rapidly in August, September, October and November, 
to increase twofold in Deceniber, January, February and March. In 
June the great southwest monsoons or rain storms come on and flood out 
the disease. 

It is encouraging that cholera is generally far less prevalent in Bombay 
than in olden times; since the great epidemic of 1865 the deaths have 
scarcely ever reached an average of 1,000 per year for the whole city, 
only in 1877, when they counted up 2,510; in 1878, 1,165; in 1883, 1,014. 

In 1883 the epidemic commenced in May with 84 deaths; in June 
there were 84; Julv, 231; August, 429; September, 152; and then they 
fell off rapidly with only 24 deaths in Octx)ber, 4 in Xovember, 37 in 
December, only 2 in January, 1 each in February and March, and 15 in 
April. 

The cholera of 1883 in Egypt, probably derived from Bombay, com- 
menced in May and died out in midsummer, aided by the great drought, 
which is just as destructive to cholera germs as excessive rains. The great 
rise of the Nile also flooded out the pestilence. The cholera of Toulon, 
Marseilles, France, Italy, Genoa and Naples, Spain and Algiers, died 
out unusually early in the fall. 

The great cholera months in Calcutta are February, March, April and 
May; out of 25,000 deaths, there may be 12,000 to 16,000 deatlis in May, 
but" there will be only half that number in June, and only one-third 
in July, August and September. But they will double up m October, 
November, December and Januan^ The February, March, April and 
May Calcutta germ may be more liardy and last over winter in Europe 
and America. 

The Bombay Presidency covers 124,000 square miles; the population is 
16.000,000. The year 1883 was an unhealthy one, as there was not only a 
wide-spread epidemic of cholera, but much small-pox, while fevers were 
in excess and locusts abounded. There was unusually heavy rain with the 
southwest monsoon in June, while the easterly niins in September and Octo- 
ber were more abundant iiad prolonged than usual. There were 500,000 
births and 420,000 deaths. Among the 3,000,000 Mohammedans there 
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"In the Presidency, out of 87,054 cholera deaths in 1888, 19,687 occurred among 
males, and 18,097 among females. 

'In Bombay city with a population of 778,196, in 1888 there were 1,400 at- 
tacks, 612 in males, 402 in females; the rest were children. The jiercentage of 
deaths to attacks waA 69 per cent. 

** In the military cantonments, with a population of 51,578 persons, there were 
45 deaths; so that they would not convey much disease to Europe on the fine P. 
& O. steamships. 

'*Out of the 24,586 villages m the Presidency, 8.199 were attacked, or 18 per 
cent In Kandeish out of 2,679 villages, 764, or 28 per cent., were attacked. In 
Ahmednuggur, just east of Bombay, out of 1,881 villages, 628, or 46 per cent., were 
involved. In Poonah, just below Bombay. 471 villages out of 1,181, or 40 per cent 
In Nassick, just north of Bombay, 342 viUa^^ out of 1,629, or 21 per cent. In 
Holopur, southeast of Bombay, 207 villages out of 709, or 88 per cent.** 

The outbreak commenced March 15^ 1883, at Nassick, northwest 
of Bombay, where there are great and beautiful temples; next at Ahmed- 
nuggur to the east, April 9th. At Bombay city it was rather later. 
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CHAPTER X. 

CHOLERA IN EGYPT IN 1883. 

In" June. 1883, cholera was BiidJenly announced at Damietta on one 
of the months of the Nile neareet Port Said, the outlot of the Suez cannl. 
Damietta hasabont 35,000 inhabitants, and in addition 15,000 more people 
came to a great yearly fair. A mised commission of eleven English, 
French, Italian and iWptian physicians was sent from Alexanilria, and 
on June 3r>th reporteu the disease to be cholera ; and from the rapid 
spread of the pestilence, the number of nearly sudden deaths, the great 
number of iiersons attacked, the large portion of fatal cases, the area over 
which the diseaeo had already spreM beyond the city, they declared it to 
be epidemic cholera. At this late date they were unable to decide 
whetner it arose loc^y or was imported. They decided that tho ^reat 
outbrnak commenced on Juno 19th witli eix deaths, which is impossible, 
(or tliere must have been previous taises. The health officer had only 
noticed the disease on June 22d and 33d, when there were 14 and 33 
deaths, which he thought rather much for a beginning, Tho town is 
traversed by a canal, which receives the content* of the drains of tho 
mosques and houses on its banks, yet is used for drinking water by part of 
lh« iieople; lience there seemed to bo no infection from one case to another, 
but only numerous cases from the drinking water; and partly from tlio 
nnwholceome gases and effluvia from the latrines and drains, especially 
those of the mosquos which were so largely visited by the &ir people. The 
flesh of animals dead of bovine typhus was said to nave l>een sold in large 
quantities. A great many dead cattle floated down the river and lodged 
near the town; many stale salt Ssh were also used for food. Hence tho 
localists mode oat a good cose at flrst. 

July I-ith, or more than a month after tho outbreak. Surgeon>Oenoral 
Hunter was sent from England to examine into the origin of this epidemic 
as its nature as Asiatic cholera was alreadv admitted. 

The British consul also adopted the local theory, and put the origin 
of the disease on the bad sanitary condition of the town, the bad moat used, 
the impure water, and the overcrowding of people at the festival. lie 
says it could not have boon imported, as the nearest place where it pre- 
vailed waa Bombay, and there he was erroneously a^snred it was not epi- 
demic But there had been 84 deaths in Bombay city in June, and before 
the year ended there were 37,954 in the whole province. Ho was on the 
i^gyptian Sanitary Council, and takes pride in saying that he had fought 
many a battle with his colleagues in the interest of British shipowners 
and the vast English commerce in the East. 

Ail the 15,000 fair and festinil people were driven out of Damietta 
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and 10,000 of the inhabitants allowed to go with them; and then a coTdon 
of 400 soldiers was put around the town and no one allowed to go in or 
out; even provisions and medicines were stonped so that the rest were 
almost starved. But the pestilence was alreaay scattered broadcast over 
Egypt. The outbreak was so sudden that contaminated water could only 
have been the cause. On June 20th there were only 4 deaths; June 2l8fc 
only 1; June 22d, 14; 23d, 23; 24th, 42, and 15 more were suspected to be 
cholera; 25th, 42, and 32 suspects; 26th, 47, with 37 suspects; 27th, 129; 
28th, 106. All was in doubt and suspicion till the 27th. 

The markets, slaughter-houses and public privies were supervised; fresh 
fish, vegetables and fruit were seized; stale fisn, hides, bones and rags were 
all placed in special warehouses. The latrines of the mosques, prisons, bar- 
racKs, schools and all public places were disinfected, and the houses of the 
sick also. Rags and soiled clothes were burned; cholera hospitals were 
established in other cities, in advance. The house and street drains 
emptying into the canal were closed and quicklime thrown into them and 
it. The people were driven out of their nouses into tents and sheds. In- 
side the cordon, the houses were cleansed and the worst hovels demolished. 
These measures had apparently arrested tjie epidemic of 1865, which was 
the last Egypt had had; i,e, there had been no cholera for twenty years 
in Egypt, notwithstanding all its filth and fairs. 

The sanitary doctor of Port Said came and said the symptoms were 
very marked and decisive, and were undoubtedly those of Asiatic cholera, 
and that the disease must have been imported. As late as July 7th, Dr. 
Mackie said no real attempt had been made to arrive at its origin or cause. 
It was established that the bovine typhus prevailed first; that many dead 
animals were thrown into the Nile, and the people were drinking this foul 
water. There was a sudden access of hot weather, which was excessive; 
the dampness and the uncleanliness of Damietta, like that of every Egyp- 
tian town, were abominable, yet only Damietta was attacked at first, and 
the other towns only after refugees had come to them. Port Said and 
Tantah, which had another horrible fair and festival, were the second 
places attacked. 

Alexandria escaped for a comparatively long time, although it had a 
vile system of sewers, and house drains, with open latrines for servants in 
the very center of the kitchens. The sewers had never been cleaned and 
could not be clcanc^d, and they were neither trapped nor ventilated, nor 
yet the house connections upon them. 

Four Bombay merchants and a fireman of the Bombay steamship 
Timor were now charged with bringing cholera to Damietta, but could 
not be found. All the cases in Alexandria (78) up to June 30th had been 
at the Damietta fair, or came from two steamship, the Kate and St. Ber- 
nard, which came from Bombay on June 30th with cases on board. 

A large number of refugees went to Mansourah, without money or 
food, but as the wind was northwest, cholera was supposed to have been 
blown by it from Damietta; but the northeast part of the town was first 
attacked; fruit and vegetables were entirely proliibited, and the place was 
cleansed as well as ])0ssible, while fires were lighted in all the streets. The 
nationality, age and hour of death of the first 67 cases were collected, 
but no mention is made of where they came from. Food and medicines 
were dropped at the cordon, miles away, and no means provided to get 
them, as the railroads stopped running. Then the most deaths were 
found to be in the center of the town, where the narrow streets prevented 
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the northwest wind from coining, and where tliere was very little Tentila- 
tion or wind at all; 400 dead cattle were taken out of the river. It was 
found that the ::ordon was daily evaded by tlie natives, large numbers 
nf whom bad left the town, and tlie disease was traveling southward. 
Many Greeks and Syrians also escaped, and went down to Cairo and up 
to Alexandria. The houses even of the notables wore found in a most 
disgnicef n) state of filth, and some of the owners were fined or imprisoned: 
diarrhfBa became common but not very fatal. The air was very haity. and 
cholera was supposed to dwell in it. Many cases died in a few hours with- 
out previous diarrhosa or vomiting. A great many soldiers forming tlie 
cordon were attacked ; the sentinels stationed in the cemetery were seized. 

Dr. Mackie said the study of the outbreak ejiidemiologically, commer- 
cially and politically was of the most intense interest; and the investiga- 
tors would have to ho verj- independent men, entirely free from all polit- 
ical influence if the truth was to be arrived at. Scarcely a case of true 
cholera had occurred in Egypt since 1866. Young doctors and disinfect- 
ant* were Bent to Mansouran, bat to disinfect on Egyptian town so as to 
stop cholera was like pouring a bucketful of water into the sea to float a 
stranded vessel. To disinfect such towns, they should be destroyed by fire. 
The only hope was in the rising* of the Nile. Ae soon as cases occurred 
in a Tillage, the inhabitanta fie<f to prevent being shut in by acordon; eight 
doctors and torty-fonr hospital assistants were sent from India. From 
Jnlv Ilth to 17th. 428 djoa in Mansourah, and their bodies were buried in 
shallow brick tombs only fifty to sixty centimetres deep: and no earth or 
quicklime was used. People began to seize each other's tombs, and then 
tne owners would come, drag out the strange bodies, and leave them on 
the open ground. The corpses of the best people were washed, wrapped 
in a new sheet with camphor, and carried to the tombs in public coffins 
and then put. without a coffin in the shallow and cracked brick tombs, 
from which bad smells and gases of deoompositiou arose. The public 
coffins were then purified. Calm hot days increased the mortality; fresh 
vinda even from the northwest lessened it. I'here was au almost mi- 
rscnlons coincidence in the rapid decrease of the epidemic with the first 
rising of the waters of the Nile. There were many large incloaurep fillod 
with ruins, and great heaps of refuse. Dry clean sand was spread over 
the streets. The latrines of the mosques and public baths were nailed up; 
bat the sewers emptied into the river, and manv wells were filled with 
fffcal matter. Interments generally took place in the midst of the towna. 
In less than one month there were exactly 1 ,9i»fl deaths (they could not 
make it ^,<HH) without Ij-ing) from cholera in Damietta, of which 1, COS wore 
Egyptians; 1,953 were poor, only 47 rich; 1,698 died in the city, 301 in 
the snbnrbs; D07 were males, 513 of whom were children, 1,002 were 
females, among them 414 children; only 10 were foreigners. 

The Port Said cases are said to have commenced June 23d, and to 
hare been brought from Damietta, which only acknowledged the disease 
on the 23d. rt. Flood sent oil the cases to hospital, emptied, disinfected, 
and whitewashed the infected houses, locked them up for twelve davs. and 
tlios stamped out the disease at Port Said. He was familiar with cholen\, 
and nnhetiitatingly pronounced it Asiatic. The wind was dry and cnol, 
24" Ut 29° Cent 

Tlie typhoid stage of cholera was mistaken for tj-phoid fever and the 
disease pronounced bv others as malarious, or else coming from the cattle 
jpteUM. In a large lodging-house in Alexandria an old lady was token 
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with cholera and all the inmates fled^ not from fear of the dlBease, for the? 
offered to stay and nurse her provided they would not be sent up ana 
quarantined for an indefinite time. 

Surgeon-General Hunter only commenced his inyestiffations into the 
origin of the epidemic on Aug. 8, 1883. Onolera arrived at Cairo July 
15th, brought tnere by refugees who fled from Menzaleh before the cordon 
was formed. The city was nlthy ; the dead were covered with shawls, which 
were afterward worn by the relatives. There were 764 deaths the first 
week, 2,438 the second week, which was heavier than in 1865, when there 
were only 205 and 1,919. Boulak and old Cairo suffered most severely. 
The people lived in mud hovels, eight feet by ei^ht feet and only 
six feet nigh, with five, six and seven persons m each; together 
with sheep, poultry, and small cattle. Tne natives are low, dirty, 
and even filthy. The temperature was from 28.7° to 30.7° Centi- 
grade; barometer 755 to 753; hygrometer 38.35 to 46.76. The pre- 
vailing winds were from northeast to north. They were west in 
1865. The vice-consul said the sparrows did not fly away but chirped 
merrily all during the cholera; the flies and mosquitoes stayed also. 
The sky was azure, pure and light; there was no heavy lead or any 
other grim colored atmosphere. The diSease was not in the air but in 
the people and their filth, and in the water. Cairo has 367,000 inhabi- 
tants. 

August 6, 1883, Shibin el Kom, with 16,000 inhabitants had had 1,000 
deaths from cholera. Damanhair Tantah, Zagazig and Boeetta were 
attacked later. The epidemic followed the east branch of the Nile from 
Damietta; it was only recently that the western or Rosetta branch was 
involved. Alexandria as yet nad escaped with a few isolated cases; but 
villages on* the Mahmoudieh canal, whicn supplies it with water, were now 
attacked. Ghizeh, two miles from Cairo, had 800 death§. It was re- 
markable how little the rest of Cairo, except Boulak and old Cairo, had 
been affected. They are on the river Nile, and lost 24 to 30 per thousand; 
the rest of the city only 8. 73 i^r thousand. The six quarters of Cairo far- 
thest from the river only had 20 deaths a day, out of 163,844 inhabitants. 
The Nile water was evidently at fault. 

Eleven more villages had from 10 to 20 deaths each; 31 more from 1 to 
7 eiu;h. Up to August 8th, Cairo had lost 5,249. The tombs, or brick 
shells, were opened again and agiiin for fresh corpses. The burying was 
as bad as could be, scarcely two feet under ground. At Mansourah fifteen 
or twenty bodies were often lying on the ground, waiting burial and rela- 
tives and many friends standing around. There were over 2,000 refugees 
in the town, and the shops were out of provisions. 

Alexandria gets her drinking water from the Rosetta Nile at Asfeh, 
thence through the Mahmoudieh canal, 21,000 tons daily; population 
210,000. Alum iron was used to purify this water. The bombardment 
of the to\^^l had left many open spaces, and freer ventilation; the sewerage 
was pumped out into the bay. By Aug. 6th there had been 16,117 deaths 
in Eg>'pt. In Damietta most of the hut dwellings were underground cellars, 
like mere cessiwols; or were huts made of straw, mud with cow-dung for 
mortar. Fish and rice were the general food. 

Much water was kept in cisterns, filled from the Nile when in high 
water. There were cemeteries all around the town like a belt; the streets 
were defiled with faK*al filth. Cholera broke out in the most crowded 
and unhealthy part of Damietta suddenly on June 22; the mouth of the 
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river was dried up by a long drought. Thonsinde of carcaeaes of animala 
lodged on tUe banks and the ilrama emptied there; there was miasma 
from the rice fields. This water was used by 15,000 strangera, who went 
into veritable orcies. The epidemic broke out just at the end of the 
Imf, when great heat set in. The water contained putrescent matter and 
ribrioe. 

Surgeon-General Hunter reviewed the whole ground, and says the 
tombs wpre hollow brick structures 6 feet by 4, with a hole at one 
end to posh in the bodies — when full they were bricketl up. The village 
barber is tho first register of vital statistics; he shaves the corpse and takea 
down what the relatives tell him was the cause of death, and tnen he grante 
a burial permit. 

Egypt has only had five epidemics of cholera, viz., in 1848, 1850, 1855, 
1865 and 1883. Filth diarrhfea ia common and fatal; but only one or 
two cases a year of cholera-morbua or cholerine occur. A boy, aged 5, 
died of cholera at Damietta on June 19th. Anotlier case happened as 
early as May. Two Greek children also died on April 27th. A barber 
died of cholera at the end of Am-iL One case of cholera was drummed up 
in ISUT, and another in 1873. There were one or two cases only of cholera 
morbus every year; rarely more. A tobacco seller died May 13th. In 
1881, 1,889 died of dysentery in Cairo; 1,097 of gastric and tjphoid fever. 
In 1883, 1,993 died of dysentery and 1,472 of gastric and typhoid fever. 
The cholera came practictdly to an end on Sept. 11th. The outbreaks in 
1865 and 1883 both took place at KurmooBc, the most unhealthy part of 
Alexandria. 

Surgeon McNally showed that diarrhcea and vomiting had prevaOed 
at Zagasig ever since January, 1883, and had been fatal to 2(10 jwrsons: 
that gn-at mortality had been at Chibin ol Kom prior to the report of the 
(^holent at Damietta; also in tillages near Benha, with more than fifteen 
deatbii u day. Chevalier said cholera had been in Upper Egypt sii years 
before. 

At Miihallet el Kebeon cholera was not reported till July 10th, but 
numerous cases occurred before that date; diarrhtea was common and 
intractable: on one day twenty-nine died of cholera. 

Another says cholera always follows cattle plague. 

Dr. Hunter tliinks it has been endemic in Egypt since 1865, because a 
few cases of cholera morbus occur each year. 

Dr. Mahe thought cholera was introduced by coalers and stokers on 
uhips running between Bombay and Port Said. 
r* Hunter also makes the extraordinary statement that cholera haa 
! been imported from India to Egypt or Europe ! ! or any other coun- 
od adds, in no ca^e can cholera be proved to have been imported from 
i; and in every alleged instance of importation the allegation has failed 
to bear examination. He says there were only 192 deaths from cholera in 
Bombay in 1882, against 5*^9 in 18S1, and 120 from the first six montlis 
of 1883. 

Lewis and Cunningham found a rapid development and multiplication 
of bio-plastic bodies in the blood, but could not inotjlate animals with 
fresh excreta nor witii those 22 days old, aud no other person can: the 
one is too fresh and the other too stale. 

All the early records in Damietta were lost by the death of the princijial 
barber who acted as the registrar of vital statistics. 
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Dr. 8. V. DeCastro concludes from his study of the cholera in Blgypt in 1883 ' 
that the disease was most probably imported from India. He says that while 
titiis cannot be proven with certainty, it is much more probable than all the other 
hypotitieses put together which have been advanced as to the ori^^in of that epi- 
demic He thinks that hygiene of cities, houses and individuals is the most effec- 
tive means in our power to prevent the spread of cholera. E. c. w. 

1 Cholera in Egittond 1888, 8U«0rij;ineeMinireiglenicheeqiiannteii^ MflAo, 1884. 
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CHAPTER XI. 

CHOLERA IN FRANCE, ITALY AND SPAIN IN 1888 AND 1884. 

Tt wafl geuemlly euppoBcd tliat no cholera cBcjipt'd from Egypt into 
Kiirope, but that all wiw carried liack by refugoca from Damietta south 
into Kgyjit toward Arabia. Pamietta liaa bo little commerco with Europe 
thai tlu8 was to be expected; although the shippiiig from Alexandria is 
very much leffi thau before the openmg of the Suez canal iu 1869, stiU 
there was much more danger from it, especially to Franw. Wo now know 
that there was a small epidemic at Marseilles in 188% wliich waa carefully 
concealed; the doctors and nurses having been eworn to secrecy by the 
authoritiee. ^Vhore this cholera came from is not yet ijositively known, 
whether from Tonquiu, China or Egypt, as tlio particulara are still pur- 
poeelv shrouded in darkneits. 

"fhe first wo hoard of cholera in France for a long time waa at Toulon 
early in June. Trantfporte from Tonquiu with the disease arrived, and 
its preseuce vas coucealed fur ut least tliroe weeks, until it could be hid- 
den no longer. Then all the curly records were not only tost, but shame- 
fully conci^ed. The consequence was the tremendous panic with which 
all are familiar. At leaat 10,000 or 15,000 ItaHan laborers fled from Tou- 
lon, some to Marseilles and many more to their homes in Italy. The epi- 
demic broke out in Marseilles so soon after it was announced at Toulon, 
timt inomo doubt liae been raised whether tliere was a recmdesconce from 
the tall epidemic, or whether it was brought from Toulon. The earliest 
esses seemed to be in refugees from Toulon: but no one knows whether 
still earlier cases w«ro concealed until the blame could all be put on Tou- 
lon, Cholera had been so prevalent in the French army and fleet at 
Tonquin, that their operations were seriously interfered with, and of course 
the French authorities concealed all they could about it for political and 
military roasoua. But infected transports did come to Toulon. The same 
panic arose in Marseilles, and at least 1U,0U0 or 15,000 more Italians fled 
to Italy. 

In the lower part of Toulon the water supply is scanty and bad, and 
much runs from tlie fountains in the upjier part into the gutters in the 
lower part and down to the harbor, which is land-lucked, almost tideless, 
and so very fool ihat typhoid fever prevails largely at almost all times. 
The lower Toulonese also have no privies, but empty their chamber-pots 
into the streets and gutters every morning, and throw out all their garbage 
there also. The market people were seen freshening their vegetables by 



dipping fhem in the gutter 



f! water supply of Marseilles is abundant and K'^od, but the gutter 
miter from numberless fountains was used as in Toulon. N^ot much 
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cholera was carried north, but a few scattering cases occurred in P^ 
every month. Still as they did not at once reach the water supplies there 
was no extended outbreak until September, and eyen then the deaths 
scarcely reached 1,000. It was stopped more by the adyent of cold weather 
than by any other cause. 

The quarantine on the northern border of Spain was so severe that Uttle 
pestilence got over the boundaries. But a family from Marseilles, wish- 
ing to escape Quarantine, went down to Algiers, where there was no cholera 
yet, and sailed for Alicante on the east coast of Spain and started an epi- 
demic there. 

The Italian refugees from France slipped through the mountain passes 
and brought the pestilence to the most western provinces of Italy, viz. 
Turin and Cuneo. The Italian government sent transports to carry off 
others, which were landed principally at Genoa, Massa Carrara, further 
down the west coast, and especially at Naples. No less than three great 
importations took place at Naples. At Genoa cholera discharges are 
known to have got into the water supply. At Naples, in addition to the 
horrible filth of the affected parts, surface wells were largely in use, and 
only too often became contaminated from the pozzis or privies with which 
each house was supplied, and which when full overflow into the street 
gutters. The general water supply of Naples is scanty and bad. Rome 
refused to receive any refugees and escaped pestilence. Ultimately it 
came out that almost every really malarious city and province in Italy 
escaped cholera, while many of the non-malarious towns were heavily at- 
tacked. I first drew attention to this fact by examining the large official 
map of the malarious districts of Italy. 

The epidemic cost France and Italy 40,000 or 50,000 lives and many 
hundreds of millions of money. The loss of the latter is still going on, 
and will go on until it is proven that there will be no recrudescence of the 
pestilence this summer. The travelers to Italy and France have been few 
this winter, and will be far fewer this whole year. 

Scattered cases occurred in Paris until the suburb of Aubervillier, 
in the extreme northeast, was involved, and cholera discharges got into 
the canal St. Denis, which empties into the canal de L'Ourcq. Dr. Roux 
calculates that one-fourth part of all the faecal matter of Paris is swept 
down the river Seine to the north, beside that which is carried to the 
great poudrette works. In all the great epidemics in Paris the heaviest 
stress of the pestilence has fallen upon the districts supplied with river 
Seine water and that from the canal L'Ourcq, which is distributed without 
filtering for drinking and cooking water. Of course contagion or infec- 
tion from case to case could rarely be proved, except in hospitals and 
asylums where it was manifest. The disease was attributed to miasma; 
but tlie air had to traverse the whole southern and central parts of Paris, 
which it did without causing cholera, in order to reach the northern ar- 
rondissements, where cholera finally broke out after a few cases got there 
and contaminated the water. 
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CHAPTER XII. 

GENERAL REMARKS AND THE EPIDEMIC OF 1833 TO 1835. 

General Remarks. — Ten yeare ^o, in a history of the cholera epi- 
demic of lJi73 in the UniteJ States, I formulated the experience which was 
attftinalile from that epidemic, in itseries of propositions which, although 
tiiey excited a gtorm of adveree criticism have survived the lapse of a dec- 
line to he strikingly verified by the experimental research of Koch and 
other observera. 

It has been show^l tliat cholera is constantly diffused over extensive 
taroB of territory by the movements of individuals ; that troops and camp- 
followers have at times been active agents in such diffusion. It is a well- 
established fact that cholera being epidemic in a country occupied by 
troops, the disease almost inevitably appears among them, and that by 
their movements the epidemic area is extended. 

The history of cholera outbreaks among troops and the agency which 
troops have exerted in its diffusion in times past, is of value as indicating 
not onlv what may be exjiected in future epidemics, but what saniljiry 
precan^ous should bo adopted by which a repetition of such histories may 
be prevented ; for the historv which will hereafter be presented fully 
demonstrates the fact tlrnt epiJlomic cholera will develop at any locality to 
which tlie Bpeci6c poison of the disease may be carried, and in which it 
Jituia a suitabie Iwt-iedfor Us prolificutiim. 

The Epidemic of 1832 to 1835 amoso Troops. 

In the spring and early snmmer months of 1833 a series of militury 
movements commenced against the Sac and Fox Indians, who were led by 
Black Hawk; and an army composed of troops serving along the Missis- 
sippi frontier, tJie Atiantic coast, and ■ffestem volunteers, was orderei.1 to 
the field. On the first day of July seven companies of infantry destined 
for this camraign were emoarked on the steamer Henry Clay at the city 
of Buffalo, New York State. The Henry Cky, prior to her l>eing char- 
tered as an army transport, had been engaged in the emigrant service. 
By adverse winds the boat with her living cargo was detuin(>d at Buffalo 
until the morning of July 3d, when she sailed for Detroit. July 4th, 
cholera broke out among the troops, and before she arrived on Jufy 5th, 
two cholera deaths had occurretl. When the Henry Clay arrived in the 
Detroit river, the steamer Sheldon Thompeon had hut a short time pre- 
ceded hor, haviui^ on board General Scott and staff, six comjMimes of ar- 
"ullerj and two of mlantry trooi*. The garrisou of Fort 5i iagara, con- 
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sisting of 78 men, had arrived at Detroit on the 30th of Jane, and were 
quartered in an old brick building on the banks of the river, in the meet 
filthy part of the town. They had been conveyed from Buffalo, N. Y., to 
Detroit by steamboat. 

The disease spread with frightful rapidity on the Henry Clay, and on 
July 7th the troops were landed one mile below Fort Oratiot on the St 
Clair river. Two days later it is reported that owing to the virulence of 
the epidemic, by deaths and desertions among the panic-stricken, the 
seven companies which had left Buffalo but five days before were reduced 
to a total of but sixty-eight (68) men. A large number of deserters from 
the camp are reported to have died from cholera in the surrounding 
country, many on the roadside. July 8th, cholera appeared amon^ the 
troops from Fort Niagara; the same day two men who had been employ^ 
to communicate with the steamer Henir Clay died of the disease m the 
city of Detroit, and the authorities of that city having become alarmed, 
demanded the removal of the troops, who were accordingly ordered to the 
camp below Fort Gratiot. The steamboat Sheldon Thompson being free 
from the disease, on the 6th of July proceeded on the journey and arriv^ 
at Fort Mackinaw. On the evening of the 7th, cholera having developed 
amonff the troops on the voyage, four cases were sent to hospitaL All 
proved fatal. July 8th, no other cases of cholera occurring, the Thompson 
proceeded on her voyage; the next day twenty-one (31) cases of cholera 
occurred, and when on the night of July 10th she reached Chicago^ there 
had been a total of seventy-six (76) cases and nineteen (19) deaths. 

By order of General Scott tne uninfected garrison of Fort Dearborn 
was marched into camp some two miles distant. The fort was converted 
into a cholera hospital. At Fort Dearborn the disease was, if possible, 
more virulent than it was at the camp near Fort Gratiot; it spread in the 
(then) village of Chicago, and was carried into the camp of hitherto un- 
infected troops (garrison of Fort Dearborn) the first cases therein being in 
the persons of soldiers who in direct violation of orders had visited Fort 
Dearborn. The senior medical officer reported that previous to the arrival 
of the Sheldon Thompson '' there was not a case of disease of any kind at 
the fort or village.^' * 

Throughout the month of July the disease continued, and so disastrous 
were its consequences that the general commanding the army (Macomb) 
states in that portion of his report which relates to the Black Hawk War: 
*' Unfortunately, however, the cholera was just at this time making its 
way into the United States from Canada, and infected our troops while on 
board the steamship in their passage up the lakes, and such was the ra- 
pidity with which the disease spread among them, that in a few days the 
whole force sent by the lakes was rendered incapable of taking the field. 
Some were landed at Fort Gratiot, others were stopped at Detroit, while 
the principal part reached Chicago in a most deplorable condition."* 

On the 1st of August, the officer commanding at Chicago reported 
that the disease was subsiding; tliat no deaths had occurred in the last 



' The medical officer reported **at the time it was generally believed that the 
principle of infection existed in the steamboat in which the troops were conveyed 
from Buffalo to Detroit, the vessel havin^jf been employed in transporting crowds 
of filthy emigrants westward from Montreal and Quebec. The Henry Clay, 
among the troops on board of which the disease also appeared, had been enjsaged 
in the same kind of sen'ice." — Medical Statistics U. S. Army, 1840, p. 91. 

« Medical History of the Army, 1840, p. 81. 
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sixty hours, and that very few new cases had occurred. The remnant of 
the troops from Fort Gratiot and numbers of deserters from that camp 
reached Chicago in the early days of August By the 13th of August 
cholera had disappeared from among the troops camped at Chicago, and 
the march for Rock Island was commenced. 

At Chicago, the northwest spread of the epidemic would have been 
undoubtedly arrested had the wise orders of General Scott been obeyed; 
but, as if to demonstrate early in the first American epidemic the agency 
of individuals in the diffusion of cholera, ^ most flagrant disobedience of 
orders occurred, and as a result another body of troops were infected, the 
disaster of Chicago was reenacted at Rock Island, and epidemic cholera 
was spread over a great area of country. 

Tne violence of the epidemic subsiding, on the 29th of July General 
Scott left Chicago and crossed the country to Prairie du Chien, on the Mis- 
sissippi, where he met Brigadier-General Atkinson, with the troops under 
his command, returning from the Bad Axe River, where he had routed the 
Indians under Black Hawk on the 3d of August, and had effectually closed 
the war. No cholera had occurred among the troops in immediate at- 
tendance upon General Scott after leaving Chicago. He, joining the com- 
mand of General Atkinson, descended the river to Rock Island, where the 
regular troops were encamped at or near Fort Armstrong, on Rock 
Island, which post had been abandoned for some time. The volunteer 
troops were already on the homeward march. 

It was a matter of the greatest solicitude to General Scott to prevent 
the meeting of any troops who might be on the march from Chicago and 
the retummg volunteers. It was equally a matter of solicitude on his 
part to prevent four companies of Rangers, then being raised in the 
counties adjacent to the Ohio, from contact with Chicago or the troops 
who had suffered so severely at Fort Dearborn. The report of General 
Scott so clearly defines the impression which experience had graven upon 
his mind of the necessity of isolating those who were infected with cholera 
from those who had not been expo^, that I reproduce extracts from his 
report to the Honorable the Secretary of War. 

Headquabters Northwestern Arht, Rock Island, September 1, 1832. 
Sm: 

" The manner of the introduction of this disease among the troops 
which had been serving under the immediate orders of Brigadier-General 
Atkinson is to me an affecting speculation. 

" I have already reported many of the measures adopted by me to pre- 
vent the spread of the disease from that place [Fort Dearborn, Chicago] 
among the inhabitants of the country, volunteers, and United States 
Rangers; but I have not reported half of my care and solicitude on the 
subject, nor is it possible for me to do much more on the present occa- 
sion. I left Chicago on the morning of the 29th of July. The disease 
among the troops there, as we all thought, liad nearly exhausted itself. 
********* 

" I hastily addressed a letter of instructions to Colonel Eustis, second 
in command, of which the following are extracts: 

** * From a letter just received from the Si^cretary of War, I find it is his 
opinion, on account of cholera, tliat the movements of detachments in- 
fected with that disease should not be precipitated. You are fully aware 
of my own poUcy to guard against the spread of the calamity. I shall 
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therefore leave you the same discretion (to march or not to march) which 
I have heretofore exercised myself on that critical subject; but hope by 
the arrival of Lieutenant-Colonel Gummings' small detachment, if not 
before, it may be deemed safe, in respect to humanity and the good of tiie 
service, for you to take up the line oi march. 

" * You will, as long as new cases of cholera shall happen to occur here 
or on the march, take all proper measures to avoid a junction with Ransers 
or volunteers, but long before you reach the Mississippi I trust your bat- 
talion will cease to be suspectea of cholera. 

" * I have kept you up to this time so fully acauainted with my corre- 
spondence and views, with all authorities and on all subjects, and my oon- 
ndence in your intelligence, zeal and abilities is so great, that I deem 
it superfluous to say more to you at present. I know well that I leave the 
public interests in safe and able hands.' 

" By the misconduct of two express riders (one of whom lost his dis- 
patches) I did not hear from Colonel Eustis, aiter he left Turtle Biver, 
till the night of the 21st ultimo, when a part of his troops in boats were 
actually at the mouth of Rock river, three miles below. His letter was 
dated the 16th of that month, at Dixon's ferry. He arrived himself by 
land, near the mouth of Rock river, the same night (with the remainder 
of his troops) that I received his letter. On the morning of that day I 
stated to you that * a few old and lingering cases of cholera were on the 
boats.' 

" This was founded on rumor, and was a mistake. On visiting his 
camp, on the 22d, I had the happiness to learn that there had not b^n a 
new or old case of cholera among his troops after his passage of Turtle 
river on the 13th ultimo, one hundred and thirty or one hundred and 
forty miles from this. I, nevertheless, by order, confined his troops to an 
island in Rock river, and interdicted all communication, except by my 
special permission, between his camp and the other troops, or inhabitants 
of the neighborhood; that is, one family, a mile above him, on another 
island, and one family on this side of Rock river. Neither of these fami- 
lies, as far as I liave heard, has been infected, ndr was there a single case 
of cholera in his camp down to last evening. Myself, an aide-de-camp 
and one other officer were the only persons who had visited that camp 
from this island, and neither of us has been infected. 

"On the 12th ultimo I caused a letter to be addressed to Colonel 
Eustis (which he acknowledged at Dixon's Ferry on the 16th), of which 
the following is an extract: 

* * * The general is very desirous that you should take great pains to 
avoid all communication, either with the inhabitants of the country or 
with other troops, should any new case of cholera have occurred on the 
march. ' 

" This was written when I knew that the volunteer militia would be 
returning home by Dixon's ferry, and that certain companies of the 
United Stiites Rangers might be expected there on their way to join me. 
I believe the volunteers returning home had all passed to the east before 
Colonel Eustis arrived, but he met or found there Captain Ford's company 
of United States Rangers, and it is known that some communication per- 
sonally took place between the officers of the two bodies, if not between 
their men. as well while near Dixon's as afterward, on their march hither, 
Captiiin Ford following the trail of Colonel Eustis at a distance generally 
of eight or ten miles till the latter encamped on an island in Rock river, 
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and then the former crossed a half-mile above. These facts are by others 
deemed important as to the introduction of cholera here, but not by me, 
though they certainly show a neglect of my repeated instructions. Colonel 
Eustis, always a non-conta^onist, had, on reaching the ferry (Dixon's), 
been three or four days without a case of the disease, either new or old, 
and, therefore, became too confident that his officers and men could not 
impart it to others. 

" But Captain Ford's company, which has clearly infected this island, 
and through it will, I fear, infect the whole valley of the Mississippi, in 
all probabuity imbibed the contagion at Chicago. At that place, and on 
my way westward, I had filled the whole country south and east, through 
newspapers, by innumerable letters (four of which were to the four cap- 
tains of Bangers on this side of the Mississippi), through discharged volun- 
teers on the Illinois and Bock Island rivers, and otner means, with ad- 
monitions to Bangers not to approach Chicago. I had sent the arms of 
the four companies to Danville and Dixon's ferry in the same view, and 
informed each captain where to find his own, and to give like information, 
if he could, to the three others. These letters were all left unsealed, and 
indorsed with my rank and name to excite curiosity, and to induce post- 
masters and others to read them and give publicity to my admonitions. 
In short, I had erected a paper barrier around Chicago which no company 
of Bangers, though ordered to report to me there, could ignorantlv pass. 
In the mean time, and down to the arrival of Captains R)on ana Ford 
here, I bad not received a line from either of the captains, except Brown, 
who was recruiting at Danville. 

" Captain Ford, on his march from the Ohio river, did not ignorantly 
pass the barrier I have mentioned. On his arrival at Captain Orr's camp 
on Hickory Creek, thirty-five miles from Chicago, he learned from the 
latter (an excellent officer) mv solicitude on the subject of cholera. He 
had seen one of my published letters to the same effect. Nevertheless, 
with fourteen of his men, he went up to Chicago for provisions, and suf- 
fered himself, with some of his men, to be coaxed into Fort Dearborn. 
This was about the 10th ultimo. Twelve days afterward Captain Ford's 
company arrived here, and on the night of the 25th ultimo sent a sick 
man (Johnson) across into Fort Armstrong, who has proved to be a case 
of cholera, and is the first on this island. This man was one of tliose who 
went up to Chicago, and, if not into Fort Dearborn, was certainly at the 
entrance of the cholera hospital, then reeking with recent disease. 

" The second case and first death was another man (Hall) of the same 
company. He was brought into the hospital here and died on the 2Gth. 

" Here again I have had all my care and sagacity singularly defeated 
by accident or ignorance. I had visited Captain Ford's company camp, 
and, on seeing two of his men sick of fever, directed that cases requiring 
care in the treatment should be sent to the hospital in Fort Armstrong. 
I was then ignorant that any part of the company had been near Cliicago 
or had any intercourse with Colonel Eustis's command at Dixon's Ferry. 
The day that Johnson was sent over to this island, Captain Ford told me 
that he had a third man sick of common cholera^ whom he wished to send 
to the hospital. Being about to leave the fort for Colonel Eustis's camp, 
I directed one of the surgeons here to keep watch for that man at the 
water^s edge, in order to see if the case were not one of spasmodic cholera, 
and if so, not to permit him to be landed. Dr. Coleman had never before 
seen a case of that sort, and received Johnson through a very natural 
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ignorance. The disease not being early developed, I myself, on repeated 
inspections doubted its character until after I had the honor of addressing 
you on the morning of the 26th, and therefore did not mention it So 
afterward, on the 26th, another ranger (Hall) was introduced. He wu 
received by the other surgeon. Dr. Smith, after a similar caution from 
me, and died in a few hours of cholera. We had but one case, a man 
of the Fourth Infantry, on the 27th, who lay in the hospital (a case of 
debility) with Johnson on the night of the 25th. On the 30th the disease 
began to rage among all the troops on this island. Strange to say, thai 
not another case occurred in the camp of rangers (on the west side of the 
Mississippi) from the 26th down to this morning. Two more are now 
reported, and I fear that the usual havoc will follow among the drunken 
and feeble. ♦ ♦ ♦ 

'^ Seftembeb 2. 

" During the panic on the night of the 30th, seventeen men of the 
Sixth Infantry, who mostly have families at Jefferson Barracks, stole a 
boat and deserted. It is supposed they have^one thither. Many ofihem 
will probably perish by the toay mid the remainder infect the barracKS and 
St. Louis. On the morning of the 29th at daylight, I sent off by water, 
under guard, seven prisoners, five of whom were principal chiefs or war- 
riors of Black Hawk's band, to be confined as hostages at Jefferson Barracks 
during the pleasure of the President of the United States. This measure 
was taken on the night of the 28th, after consulting Grovemor Reynolds 
who was present), and with his concurrence. I at the same time de- 
livered up to Ke-o-kuck and other friendly chiefs then here all the old 
men, the women and children who were under guard as prisoners of war, 
and sent the whole away. 

" These precautions were taken in haste, before the cholera had spread 
beyond the third case, which happened on the 27th, and when we hoped 
that neither the guard of the hostages nor any Indian sent away had im- 
bibed the disease. The rapid 8j)read which commenced on the night of 
the 29th has given us great uneasiness on this point. We had remaining 
the three murderers of the Menomonees, the murderer of one of our citi- 
zens near the Yellow Banks, and some young men whose quality we had 
not ascertained. Two other warriors were brought up from the friendly 
villages below, on the 29th, after the hostages were gone. Of the^ 
Indians four were already reported as dead of the epidemic and several 
others were sick. 

** I have the honor to be, sir, with great respect, 

" Your most obedient servant, 

" Hon. Lewis Cass, " Winfield Scott. 

''Secretary of War.'' 

On the IGth of September, it was officially reported that cholera had 
entirely disappeared from among the troops on Kock Island, and tliat it 
was fast subsiding in the camp of the Rangers on the west side of the 
river. 

On the 10th of September, it was reported that at Jefferson Barracks, 
Missouri, the cholera was epidemic. At this post on September 4th a 
party of deserters, fifteen (15) in number, from Rock Island, arrived and 
surrendered themselves, stating that they had deserted from the cholera 
alone; and they were followed by other deserters who had descended the 
river in canoes. Of such a party Surgeon McMahon reported that on 
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the 0th of the month one man hud been brought ashore " in the Inst stsgo 
of ntllftpse." 

t'rom Jefferson Barracks the dieeaBe was carried into the city of St. 
Louia: and at a later date by two companies of Rangers (Boouo'sand Ford's) 
to Forts Gibson and Smith in Arkansas. From St. Louis cholera was 
carried on etcumboata down the Mississippi river, and up the Oliio river, 
irboro at Cincinnati it met lines of infection which hud crossed from Erie 
to Pittsburgh. Pcnn., and from Clevoiand to Cincinnati, Ohio. From 
Cincinnati a broad trail ol infection crossed into and through the State 
of Kentucky, thence through the 8tate of Tonnessoe to the city of Mem- 
phis, where it joined the course of river infection and descended upon the 
city of Now Orleans, in which city sis thousand (6,000) deaths are said to 
hare occurred. 

On the 8th of November, Lientenant-Colonel Foster reports from Baton 
Itouge, Louisiana, that " cholera is upon every bout which passes up and 
down the river. " 

It docs not seem possible that a clearer demonstration of the agency of 
individuals in the diffusion of epidemic cholera could be made. It aoes 
not seem possible thait a clearer demonstiation of the cholera truths which 
havp been formulated at the opening of this chapter could be made. 

Official records show that the body of troops which embarked on the 
Henrv ('lay at the city of Buffalo, N. Y., on the Xst day of July, I8:S2, 
were in good physical condition. By Colonel Twi^s, under whose com- 
mand they embarked, they were spoken of as the nnest l>ody of recnjits 
he had ever scon. The Henry Clay had been employed in the transporta- 
tion of cholera- infected emigrants from the St, Lawrence river. On 
the fourth day after embarkation, cholera broke out among these troops, 
and when the Ilcnry Cluy reached the Detroit river they were suffering 
frightfully from opiclemic cholera. At Detroit they were joined by two 
other commands, one consisting of eight companies who had not been ax- 
yoaed to the infection, and an isolated company in Detroit timt had been 
tiroDght to that city on a steamboat wliich liad been entosed to cholera 
in tfc persons of emigrants, as was the Henry Clay. The virulence of 
tho epidemic on the Henry Clay started the epidemic flame in the other 
commands, and in but a day or two tho numerical strength of the com- 
mands luul gone. One steamboat with sbc companies on board passed 
through the Saint Clair and ascended Lake Huron, but at Mackinaw she 
landi^ four &tal cases of cholera, and passing on in descending Lake 
Michigan the disease on her decks raged so violently that she arrived a pest- 
ship at Chicago — an absolutelvhealtny point prior to her arrival. At Chi- 
ca^ the disease raged until all material was well-nigh exhausted. So far 
as it was able, it spread in tho then sparsely settled country, but presently 
th« embers alone were left. By a gross disobedience of orders fresn victims 
woro infected. By them the disease was carried over one hundred and 
flftv railcB of almost wilderness to the Mississippi river, when the troops 
nnder Goneral Atkinson, returning from a victorious campaign, were in- 
fected and an epidemic started which cost thousands of Hvesl 

Cholera visited the United States in the years 1833, 1834 and 1839, but 
no eridence can be found that the troops had any agency in its spread during 
either of those years. It is a notorious fact that steamboats on the Missio- 
&ippi. Ohio and Missouri rivers were cholera-infected, and that their agency 
in till-- diffusion of cholera in those yoars was as great as it has been iu 
■aoeeeding epidemics. 
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I find from the reports of Surgeon R. 0. Wood, TT. S. Army, that at 
Fort Crawford, on Prairie du Chien, cholera occurred in Augast, 1833: 
that there were twenty-three (23) decided cases with six (6) deaths, while 
very few escaped the choleraic diarrhoea, and that at the same time in the 
town of Praine du Chien twelve or fifteen deaths occurred. 

The garrison of Fort Leavenworth, Kan., Jefferson Barracks, Mo., and 
Jackson Barracks, La., were infected in 1833; and the disease appeared 
at Fortress Monroe, Va., and Jefferson Barracks in 1834, while m that 
year the timely removal of the garrison of Jackson Barracks ** saved them 
from total destruction." 

The epidemic of 1832 was not confined to troops and citizens; the In- 
dians, who were released by General Scott after cholera attacked the 
troops at Rock Island, were attacked with the disease before and after 
they reached their homes, and that it continued epidemic among them is 
evident from the fact tliat the bodies of troops who were emmoy^ed on 
summer scouts in the Indian country along and between the Mississippi 
and Missouri rivers, almost invariably suffered from the disease dunng 
the years of 1833 and 1831 
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CHAPTER XIII. 

THE EPIDEMICS OF 1848, 1849. 1850 TO 1857. 

The arriTal of the ship Rwanton with a cliolera cargo, at New Orloans 
on the 11th day of Deccmbur, 1848 was followed by an epidemic outbreak 
which was soon carried to the U". S. troope serving in Texas. Late in 
December a schooner arriveii at Fort Polk, at the mouth of the Hio Grande, 
from New Orleans, having on board forty (40) Mexican soldiers and their 
tumiliefl. These men hjS served as allies to the U. S. troops between 
Vera Cruz and the city of Mexico in the then late war. The vessel hav- 
ing arrived during a " norther "waa detained off the Brazoa bar, and while 
at Anchor a number of cases of cholera occurred on board, one of which 
diwl. After crossing the bar three cases were admitted to the post 
hospital, one being fatal. After some delay the remainder of this com- 
pany proceeded to Brownsville, Texas, January 24, 1S40. where their 
baggage was opened preparatory to their dispersing to their homes. On 
the 20th of February a malignant epidemic of cholera broke out in the 
town of Brownsville, Texas, and in Alatamoros, Mexico, on the opposite 
bank of the Rio Oraudc. 

The disease appeared almost simultaneously in the garrison of Fort 
Brown. 

In Brownsville the epidemic influence extended over a period of 
thirty days, and in that time one hundred and twentv (1-0) deaths 
occnrred, one sixth of the inhabitants. At Fort IJrown twenty- 
onu (21) cases, with twelve (13) deaths occurred and at Mutamoros 
out of u population of five thousand (5,000) one thousand (l,(K)0) 
died. February 10th one fatal case occurred at Fort Polk. Feb- 
ruary 27th the epidemic was malignant on Brazos Island, off the mouth 
of the Sio Grande. March 5th. the disease again developed at Fort Polk 
and of eleven (11) cases six (O) were fatal. 

From Brownsville and Matamoros the disease spread through the Rio 
Grande valley, and Camargo lost one-third of its inhabitants, tiie town of 
Roma and many villages were depopulated. Doctor Jarvis notes that the 
cholera transmission along that river may be easily accounted for by the 
number of emigrants passing up on their" way to California, and who suf- 
fered severely at different points from the same pestilence. 

At Ringgold Barracks on the Rio Grande aVrove Brownsville, the dis- 
ease appeared March 2d in the person of a soldier, and during the month 
twenty-three (33) cases with fourteen (14) deaths occurred. The impor- 
tation of cholera to this ifost, is very clearly shown in the report of Assist- 
ant Surgeon N. S. Campbell. " On the iTth of February, 1849, the U. S. 
' Corvette arriveu at the post from Browua^■ille, at which lat'" " ' 
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the cholera was raging. On her passage up the river^ one passenger a Cali- 
fomian emiffrant, died of cholera; another passenger was attacked but re- 
covered ; ana the mate of the boat was attacked by the same disease^ and died 
soon after liis arrival. Despite all remonstrances, the boat was permitted to 
come to the usual landing place for U. S. boats, near the center of the 
garrison; and on the 28th, immediately after muster, the whole command 
was ordered to unload the boat. They did so, and the steamer left on 
the morning of March 2d. At 10 o'clock, A.M., on that day the first case 
occurred, and in one of the men employed in unloading the Corvette." 

On March 11th 1849, a squadron of the second U. S. dragoons left 
Ringgold Barracks, and after a march of five (5) days arrived- at Laredo, 
Texas, a distance of 125 miles. After leaving Ringgold Barracks cholen 
broke out in the command, fourteen (14) cases with ten (10) deaths oc- 
curred, with thirty (30) cases of acute diarrhoea.* Laredo was at this 
time occupied by a command of the 1st U. S. In&ntry, who were en- 
camped on the military plaza in the center of the town. On reaching 
Jjarodo, the dragoons were enc&mped on the river bank outside the town, 
and after making this camp but one case of the disease occurred among 
them. The camp of the 1st Infantry in the town, however, became in- 
fected. *' The old military plaza that was surrounded with the refuse of 
a hundred vears became a perfect hot.-bed for propagating the cholera 
germ, and for several days m succession the new guard buried the old 
guard in the clothes they had on. Many died in less than an hour after 
they were attacked. *'* 

A second importation of cholera into the State of Texas is to be found 
in the movements of the 8th U. S. Infantry. This regiment had served 
in Mexico during the war, and in October, 1848, had reached the city of 
St. Louis, Mo., en route for New Mexico; when from orders there received 
they again descended the Mississippi river and arrived in New Orleans on 
the Ist of December, 1848. At New Orleans the regiment was quartered at 
Jackson Barracks, where it remained until December 12th, when it em- 
barked upon the steamers Telegraph and New Orleans en route for Texas. 
Dccjember 15th, they arrived at Port Liivacca, Texas, but they were not 
hmded until the 19th, when a camp was established about two miles 
from the town. On the 21st, one battalion was marched twelve miles into 
the country. The same night cholera had attacked both camps, and by 
the morning of the 22d more than one-eighth of both commanas had the 
disease.' The disease continued with great violence until the 30th. 
In one hundred and ninety-six (190) cases there were one hundred and 
thirty-three (1313) deaths, and many women and children belonging to the 
regiment died of the disease. This command did not reach San Antonio, 
Texas, until some time in the month of February, 1849, and no record of 

' Report of Asst Siirpfeon Glover Perin, U. S. A 

* Statement of Gen. E. L. Viele. Journal Mil. Ser. Inst, March, 1885. 

^ In a recent paper on "Camp and Garrison Sanitation," pubhshed in the Journal 
of tlie Military' Service Institution, March, 1885, Gen. E. L. Viele has followed an 
error which occurred in my History of Cholera in Ameri(^ namely, fhat the 
8tli U. S. Infanty carried cliojera into the State of Texas in 1848, and were rc- 
s|X)nsible for its epidemic diffusion. I cannot find that the cholera infection 
of this reginicmt spread to other troops. When tliat command reached San An- 
tonio it w^as, ac<;ordinp: to reports, free from the disease. It is more probable that 
General Worth became infected with cholera on his journey from New Orleans to 
San Antonio. Report of Surgeon Madison Mills, U. S. A. 
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any cnaos of cholera having occurred amoitg it c: 
Ix^oro and after they reached the city. 

The moTements of emigraiits, large nambers of whom arrived 
»t New OrlonUB in December, 1848, and the early months of 1849, 
hail nndonbtedly been the most active cause of the dithisiou of 
cholera, THiring those montlis every steamboat npon the Gulf coast 
iraa a floating pefit-hoDBe. Emigrants flocked unchecked over every 
line of travel, and it is moat probable that cholera was epidemic in 
the city of San Antonio early in the month of April, altliough the troops 
irere not affected until May 1st, when cholera broke out in the camp of 
nx comjianies of the 3d U. S. Infantir at Saledo near San Antonio. The 
third day after the first caee occurred, and when it was convalescent, the 
stream on which the camp was situated snddenly rose abont twenty feet 
maA flooderl the camp. Most of the command were obliged to swim in 
escaping from camp to a higher ground of the prairie. All were wet and 
lay all ni^ht on the prairie, witliout tents or other covering, during the 
heavy rsun. The next day was one of great fatigue for the men. On the 
Eecond day three cases of cholera occurred."' Seventy-flve (75) oiisee 
occurred, of which t^'euty-eight (38) died. The last case occurred May 
15. On the 7th of May, Sfajor-Gencral Worth died of cholera at San 
Antonio: he ha<l but recently returned from New Orleans." No other 
record of cliolera liaving affected other bodies of troops in Texas can be 
found, but in Fonner's Medical Report for 1849, Sui^on Jar^is, IT,g.A., 
shove how cholera was diffused through Texas by emigrants and into 
Jfexico by refugees from Texas. 

The epidemic of 1S48 was continued into the following year in other 
localttiea In the months of July and August, It^40. nineteen (19) cases 
vith fifteen (15) deaths occurred on Governor's Island, New York luirhor. 
At Oarlisle Barracka, Penn., a recruit received from Governor's Island 
died of cholera in July, and eleven (11) cases with three (3) deaths occurred 
in quick succession. At the Mihtary Academy at West Point, N. Y., on 
July 17th, " a fatal case of dysentery," showing in a very marked degree 
toirard its close some of the symptoms of cholera, bad occurred, and on 
Aogast 11th an unmistakable cholera death occurred. In-all there were 
five (5) cases and three (3) deaths. At this time t'holera was common 
along the line of the Hudson River Railroad, and at the small tovra of Can- 
tcrhory (11 miles distant) twenty deaths had occurred." 

At Newport Barracks, Ky., eighty-five (85) cases with five (5) deaths 
were reported. On July lat cholera was reported at the Detroit Barracks; 
it is reported that hut one soldier died of the disease and only about one 
faandrml in the city of Detroit " including those landed from the steam- 
hoots."* 

It cannot be shown that either of the posts named were centers of in- 
fection and of diffusion, save In the instance alone of Governor's Istaod: 
bnt from the Mississippi river westward, the trail of epidemic diffasion is 
very plain. The years of 1848 and 1849 and those immediately snccecd- 
ing were the years of " rush " for California. Many were emigrants, but 
the majority were of the restless population of the Cnitod States, jjuin- 



• ReiKirt of Asst. Sur^on L. H. Stone. U. S. A. 

• Ec|K>rt of Burgeon J, J, B. Wright, U. 8. A. 
' lte|Kin of Suii^pun J. M. Ciiyler. U, 8. A. 

' Uvpurt of Surtr^on Ctius. ti. Tripler, U. B. A. 
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bers of these California emigrants were carried by Atlantic steamers to 
the Isthmus and by Pacific steamers to San Francisco — ^bnt thousands 
traveled overland^ many by the southern routes through Texas — and thoa- 
sands from the Missouri river. The starting points of this latter clan 
were Independence and St. Joseph^ Mo. ; Leavenworth, Kansas, Omaha, 
Nebraska, and other Missouri river towns. 

In the early months of 1849 cholera was almost universaUy diffused 
over the Mississippi valley, and almost all the river steamboats were in- 
fected. Early in April the disease was epidemic in St. Louis and in the 
preceding month the steamboats on the Missouri river were reinfectei 
April 21, the steamboat Sacramento landed a large number of cholera-in- 
fected emigrants at St. Joseph, Mo. She was rapidly followed by other 
boats, also infected. On the steamboat Mary over fifty ^50) cholera 
deaths liad occurred after she left St. Louis. What is statea of cholera 
arrivals at St. Joseph is also true as to Independence, Leavenworth, Omaha, 
and other river towns. At these points outfits were obtained, messes were 
formed, and for mutual protection large companies marched from these 
rendezvous, carrying the cholera poison with them. As the years from 
1848 to 1855 were years of gold excitement and the flood of Califomia 
travel, so were they years of almost uninterrupted cholera diffusion over 
that vast territory which lies west of the Mississippi river. One broad 
trail of emigrant travel extended westward through Kansas along the line 
of tlio Smoky Hill fork of the Binsas river, j^other was through Ne- 
braska along the line of the Platte river. From Independence, Mo., Lear- 
en worth, I&n., St. Joseph Mo., and Omaha, Neb., these lines of travel 
converged and crossed each other at various points before the broad trail 
was taken up on the EiLnsas or Nebraska routes, and for many miles west 
of these principal rendezvous the country was marked with old and new 
camps. The favorite camping-grounds were always in the vicinity of 
small towns and villages; for even in the excitement for the El Dorado, 
emigrants were loath to turn their backs upon tlie abodes of man so long 
as they could be reached without deviation from their line of march. Dur- 
ing these years a large emigration of Mormons was taking place, and thou- 
sands were upon the march for Utah. The ** outfit*' of a party of emi- 
gmnts consisted of a light wagon, in wliich women and children, clothing, 
bedding, food and such articles of camp furniture as they possessed were 
carried, while the men marched. Many, however, did not possess the 
means to obtain this luxury and all contrivances were made use of — pack 
animals, push carts, wheelbarrows — while the most unfortunate trusted 
to their own broad shoulders to bear the burden. 

In June, 1841), a recruit from St. Louis died of cholera at Jefferson 
Barracks; this was followed by eighty-one (81) cases of the disease with 
eleven (1 1) deaths. The epidemic lasted until March 27th. In the fol- 
lowing Mav a few cases occurred. In the same month and about the 
siime date, cholera became epidemic at Fort Leavenworth, and lasted until 
the close of the following August. At this post the medical officer reported 
that the epidemic was preceded by a diarrhoea which seemed to affect the 
entire command, as it did the inhabitants of the surrounding countr}*. ' 
At Fort Kearny, Nebraska, one case of cholera occurred in the person of 
a soldier from I'ort Leavenworth. No case occurred in the command or 
at the post, although emigrants passing were suffering from the disease.' 

' Report of Surgeon Chas. McDougall, U. S. A. 

'■' Rejwrt of Asst. Surgeon Wni. Hammond, U. S. A. 
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At Fort lAraniie, Wvoniing, the only instHncoe of the disease were in three 
{3) soldiers who hatS formed an escort party from Fort Kearny, one of 
whom had cholera late in July, another on August 1st, imDied.iately on 
their arrival. They were the only casea at the post, although cholera con- 
tinued epidemic among emigrants to n point fifty (50) miles east of the 
post 

The only other military posts from which reports of cholera in 1849 can 
bo found are at Fort Smith, Arkansas, where in June, Asat. Surgeon J. H. 
Baily reports the prevalence of cholera on Arkansas river boats arriving at 
the post, and adds tliat there has been but " little proclivity to the disease, 
«ither among the troops or the inhabitants of the place." At Fort Gib- 
eon, one hundred and twenty (120) miles further up the Arkansas river, 
Burgeon J, B. Wells reports cholera upon the river boats, and tliat on tho 
I5tti of July the disease developed in the 5th TJ. S. Infantry, with a lai^ 
□umber of cases and many deaths. 

In 1850 cholera was still epidemic along the Mississippi and its tribu- 
tarily, and river steamers were again the porters of the infection. At 
Jofferson Barracks the epidemic opened in June and continued to August. 

Id June a non-fatal case occurred among tho garrison of the St 
Louis Arsenal, and the Medical Officer' reported that " since the- com- 
mencement of May very unmanageable caaes of cholera have been observed 
in St Louis, and at the Arsenal a good deal of diarrbcea prevailed among 
the meu." 

At Fort Kearny, although on the line of emigrant travel (among the 
emigrants the disease raged) no cases are reported. In the spring of 1850, 
a large detachment of recmits left Fort Leavenworth for Fort Laramie. 
This command was perfectly healthy when the march began and continued 
in good condition until the line of march met the emigrant road for In- 
dependence on one side, and St. Joseph on the other; then they were 
on the line of emigration, and when they arrived at the Big Blue fork, 
cholera broke out among the men.' I am nnable to find any record of 
this long march from the crossing of the Big Blue to Fort Laramie, where 
the garrison remained healthy until after the arrival of this body of re- 
oruits. although in this year the emigrant cholera trail extended to the 
opper crossing of the Platte river, a distance of 4>0 miles from tbe cross- 
ing of tbe Big Blue. On June 3Ist, cholera was epidemic, and lasted 
antil July 20tli. Thirty (JO) cases in all occurred, but nine (9) of whom 
we& old soldiers. Doctor Moore remarks that in this year cholera was 
confined to the road and among emigrants — but many Indians remained on 
the road from ruriositv and for the purpose of begging; they paid a ter- 
rible penalty. Other bodies of Indians, wiser than these, left the road so 
«oon as they learned there was disease among the whites and escaped. 
During tliis year many sick emigrants were left at this post, yet the disease 
did not sjirvad. 

In 1851 cholera was still epidemic on the Mississippi river, and the 
record shows that Jolferson Barracks, in .Tune of that year, again became 
a center of infection. It is not improbable tliat tbe epidemic of tliis year 
was caused by the arrival early in June of a detachment of ninety (90) 
recruits for the regiment of mounted rifles, who had been transportea 

" Report of Surgvon 8. V. Moore. V. S. A. 

' AmI. SurKW>n Abenlie. U. S. A. 

• Keport ol Sui^wn S. P. Moore. U, .S. A. 
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from Carlisle Barracks on a canal-boat to Pittsburgh^ Penn.^ and thence 
by Ohio River steamboat to Jefferson Barracks. Cholera broke out while 
on the Mississippi river; none had died before they arrived at Jefferson 
Barracks^ but quite a number were so ill on arrival that they were carried 
to hospital. In the first six days after arrival fifteen (15) had died.^ 

At Fort Leavenworth cholera was epidemic in the months of May^ June 
and July. The reports show that the cholera was brought from St. Loni& 
with troops. At Port Kearny on the 28th of June a case of cholera oc- 
curred in a recruit who had just arrived from Fort Leavenworth. Na 
other cases are reported. 

At Fort Smithy Arkansas^ on the 31st of May^ two companies of the 
5th U. S. Infentry arrived from Corpus Christi, Texas^ with cholera which 
had broken out two days before their arrival. The companies had been 
transported on a Mississippi river boat. The disease infected the garrison 
and an aggravated epidemic occurred, which spread to the town and lasted 
until the following July. Of fifteen hospital attendants, seven (7) had 
cholera, two (2) died and four barely escaped with their lives.* 

In September an epidemic outbreak occurred at Newport Barracks, 
Ky. The disease had previously appeared in the city of Newport, and 
the epidemic was remarKable from tne &ct that but nme (9) deaths were 
reported in eighty-five (85^ cases. 

In 1852, a few cases oi cholera occurred on Governor's Island, in Au- 
gust, and at Jefferson Barracks in April, May, and at Fort Leavenworth 
m the month of May. A few cases occurred also at Newport Barracks 
among recruits who had been brought by steamboat from St. Louis, Mo. 

In June two (2) cases occurred at Fort Kearny. The men had both 
been on detached service at the village of Pawnee Indians on the Platte 
river, about thirty miles from the State line. No other cases are reported 
at post — cholera still reported as being among California emigrants. In 
this year the medical officer at Fort Laramie reports that cholera is very 
virulent among emigrants, over one thousand of whom have died along 
the Platte route; that the disease has affected all classes of emigrants, 
but that although the post is surrounded by them, the hospital crowded 
with their sick, and that almost all who were takcu sick died, yet no ease 
occurred among the troops although free communcation witn the emi- 
grants was permitted.* 

In this year a most interesting outbreak of cholera was reported bj the 
late Surgeon Charles S. Tripler, U. S. A., and I regret that I have not 
space to reproduce the entire report, so characteristic is it of all work 
done by that distinguished officer. Eight companies of the 4th U. S. In- 
fantry left New York harbor, July 5th, on the steamship Ohio, for Aspin- 
wall. The command, including women and children, numbered eight 
hundred. During the voyage a number of cases of diarrhoea occurred, but 
when the steamer reached Aspinwall, July 19th, no death had occurred. 
Cholera was epidemic at Aspinwall when the command was disembarked, 
and it was epidemic at both Cruces and Gorgona on the route across the Isth- 
mus. It was also epidemic among the laborers on the railroad. The com- 
mandjfor want of transportation, was delayed at Aspinwall one day; the next 
it was transported on two trains to the terminus of the railroad at Bara- 



' Statement of Gen. E. A. Carr, U. S. A. 

' Report of Acting" Asst. Surgeon N. Spring, U. S. A. 

» Keport of Asst. Surgeon G. K. Wood. 
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coa. At thftt point it waa determined to divide the command into two 
detachments, tlie main body to be tnvnRported by boat on the ChiwTea 
rivtr tn Qor?ona, from which town it was to march to Panama. Tha 
«e«!ond detachment coneisting of the aick, the women and children, ono 
company and all regimental baggage waa to be cjirried by boats to the town 
of Crucee, where tney woald be provided with mule transportation to 
I^naniA, Doctor Tripler was ordered to accompany the last detachment. 
July ISth the first detachment was under way for I'anamti: that day the 
8c<cond detachment was detained at Baracoa on account of the non-arrival 
of the baggage, but the next day it proceeded to Cruces, where a failure 
on the part of the contractor to furnish transportation detained the de- 
tachment for three days. At Cruces cholera was epidemic, and although 
«very exertion was made to save the detachment from the infection, t^e 
cupidity of the contractor condemned them to three days of inaction, and 
on July 20th ' the diseaee broke out in the command. The first caae died ■ 
after an illncas of six hours. The next day (July Slst) the detachment 
was sent forward, but notwithstanding every precaution three fatal caeca 
oocnrrod before it reached Panama. On reaching Panama, Dr. Tripler 
l«amed tliat the main body of the troops hod been three nights on the 
road between Gorgona and Panama without shelter; that they had been 
drenched by the rain every day; that the orders in regard to food anil 
drink had Deen disregarded; that several men had been attacked with 
cholera and had died on the way; that on reaching Panama the troops had 
been embarked on the steamer Golden Gate, then lying at anchor off To- 
bago, twelve miles down the bay; but that after embarkation fresh cholera 
cases had occurred, and tliat the sick liad been placed on a " hulk" an- 
chored ncHr bv, on which a cholera hospital had been improvised. 

A delay of^ twenty-f uur hours was experienced at I'anama. before the 
men of the second detachment could join the main body on the Golden 
Gate. The hospital on the ' ' hnlk " wa* continued, and to it all suspicious 
casea were trandlerred aa thoy occurred. 

On Tufwday, July 2Tth, tlio disease seemed to be abating, but on the 
erening of that day about a dozen knapsacks (which liad been left on the 
Isthmus) were received on board the steamer, and were immediately opened 
hv their owners. In about 20 hours all of these men were taken with 
cliolcra in its worst form, and most of them died. On July 29th the 
command was removed from the steamer and placed on the Island of Fla- 
mingo, about six miles below Panama. The taat case on the steamer oc- 
curred August 1st. On this island a number of those preNnousIy ill died, 
but no new cases occurred; but to add to their misfortune, the Ohagres 
fever aprieare<l, 

On the 3d of Angnst the Golden Gate siiilod for San Francisco with 
450 well men, the officers of the ship refusing to receive any who were 
aick. Doctor Tri]>tfr was therefore left in Flamingo, with all the sick, 
moat of the women and children, and one company of troops. On the 
Stli of August, this party was received on the steamer Northerner and 
sailed for San Francisco, leaving four cases in the hospital at Toh^o. 

On the Golden Gate, in her voyage from Panama to San Francisco, 
there were ninety cases of fever and Siarrhnea. with three deaths among 

* II is » point of interest tliat Qea. U. S. Grant, then the regimental quart«r' 
maeter. wba on duty in tliis detAi-iini>?nt, aixl tiiat it was owing t«i his exertjona 
" ^tbtfditteDtion at Cruces was not prolongud. 
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the troops. On the Northerner one man died ^' of the secondary fever of 
cholera. 

The only cholera record I can find of the disease arnon^ U. S. troops 
in 1853 is at Fort Columbus^ Govemor^s Island^ where in July two cases 
of the disease are reported^ both recoyering. 

In 1854^ cholera was epidemic at Jefferson Barracks from March to 
November. The number of cases I cannot state, but the mortality is re- 
ported as one in three. In June the disease was reported at Fort Leaven- 
worth, but in a modified form. At Fort Columbus, Govemor^s Island, 
there were two distinct outbreaks, one in July, when thirty-ei^ht (38) 
cases with nine (9) deaths occurred; one in September when tax (6) cases 
with two (2) deaths occurred. At Fort Snellmg, Minn., one fatal case 
was reported in the person of a recruit. From Forts Kearny and Laramie 
reports of the disease still existing along the emigrant roads were received. 

Cholera was aj^in reported in 1855 at Fort I^venworth in April, and 
the epidemic influence lasted until October. One hundred and fifteen 
(115) cases with forty-seven ( 47) deaths are reported. No record is found 
of the epidemic beiiig at Jefferson Barracks in this year, yet the presump- 
tion is strong that the epidemic infiuence remained from tiie preceding year, 
from the fact that in April cholera broke out in a battalion of the Gtli 
U. S. Infantry en route from Jefferson Barracks to Fort Kearny, Ne- 
braska. In this command the disease lasted through the months of April, 
May and June. 

In June and July cholera attacked a detachment of the 2d* U. S. 
Infantry which was ascending the Missouri river from Fort Leavenworth 
to Fort Pierre, on the steamer Arabia; fifty-two (52) cases occurred. 

In July cholera appeared at Fort Biley, Kansas; this post was at the 
time garrisoned by a detachment of forty-seven (47) men of the 6th U. S. 
Infantry; but several hundred quarterinasters' employees were engaged in 
construction of the fort. Of the forty-seven (47) soldiers, twenty-one 
j[21) had cholera and nine (9) deaths occurred; this number of fatal eases 
includes one officer. The disease was very fetal among the mechanics, 
who fled from Riley in great dismay and confusion. I am informed by a 
distinguished officer of the army that, having received promotion in the Ist 
U. S. Calvary (then organized), he had been through the spring of 1855 
recruiting in Georgia, and that in July of that year he arrived with a large 
detachment of recruits at Jefferson Barracks. These recruits were from 
rural districts of Georgia and Alabama. They were perfectly well until they 
reached Nashville, Tenn. , where they were placea on a steamboat, when 
they were taken with diarrhoea. After reaching the Mississippi river, 
several died of cholera, and several other deaths occurred after arrival at 
Jefferson Barracks. From April to September, a few cases of cholera 
were reported at Baton Rouge Barracks, La. 

The persistence of cholera in an epidemic form at Jefferson Barracks 
and Fort Leavenworth in 1849, 1850, 1851, 1852, 1853, 1854 and 1855, 
if indeed those posts escaped in 1848 and 1856, is to be found in the fact 
that Jefferson Barracks was during the years named a rendezvous for 
troops effecting regimental organization or changing station, and tliat Fort 
Leavenworth was a general depot for supplies, as well as a rendezvous 
for troops. Both posts are upon river banks, both liable to receive infec- 
tion from passing steamers, both were in close proximity to cities. 

On Governor s Island, New York harbor, where cholera had been epi- 
demic in 1849, 1852, 1853, 1854, a seemingly isolated outbreak occurred 
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November, 1857, and was confined to the recruits who were quartered in 
Old Castle William, The late Surgeon C. H. Laub reportea as follows: 
*^ The Castle, which is damp and iU-ventilated, has been the point or focus 
from which on previous occasions the disease has emanated, and when the 
disease appeared this time the sleeping apartments occupied by recruits 
were overcrowded; sometimes as a matter of necessity fifty or sixty were 
occupying the same room.'' 



^q ASIATIC CHOLEBA. 



CHAPTER XIV. 

THE EPIDEMIC OF 1866 IN THE UNITED STATES ARICY. 

In 1866, the depots from which recruits were distributed to the Tarions 
regiments were Governor's Island in !N"ew York harbor and Carlisle Bar- 
racks in Pennsylvania — Governor's Island for the in&ntry, Carlisle for 
the cavalry arms of the service. Recruits reached these depots after en- 
listment had been accomplished at the various rendezvous; the rendezvous 
were located in all the principal cities of the United States, and in that 
portion of those cities in which the classes from which recraits for the 
army are obtained do most congregate. A recruit at either rendezvous or 
depot is not deprived of his liberty, but when off duty is permitted to 
leave the confines of military jurisdiction at the pleasure of his command- 
ing officer. During the months of April, May, June, and the earljr davs 
of July, 1866, there was no actual reason why recruits should be rigidly 
confined to Govemor^s Island; the presumption is that they were not so 
confined, but that they had mixed with their fellows in both Isew York and 
Brookl}Ti.. A large proportion of all recruits secured for the army are of 
foreign birth, and it is probable that among the nearly four thousand 
(4,000) emigrants who arrived at New York during the months of April 
and May, 1866, on cholera-infected ships, many were friends of newly en- 
listed soldiers on Governor's Island. 

On the 3d of July, two (2) cases of cholera occurred among the re- 
cruits on Governor's Island. On the 8th of July cholera broke out on 
Hart's Island in recruits who had been sent there from Governor's Island. 
At this post a severe epidemic occurred, and the garrison was removed to 
David's Island, where a few new cases occurred among the troops so trans- 
ferred. One case occurred at Fort Schuyler in the person of an officer 
who had slept on a steamboat used the day before in transporting the 
cholera-infected command between Hart's and David's Islands. The other 
garrisons in New York harbor escaped, nor did any cases occur among 
enlisted men on detached duty in New York city. The total number 
of ciises reported among these infected troops was one hundred and eighty- 
one (181) with seventy-five (75) deaths. 

The first point at which occurred an explosion of cholera. Known to 
have been contracted at a military post in New York harbor, was Boston, 
Mass., where, on the lOtli of July, a soldier who had been on duty in 
the cholera hospital died at the Soldiers' Rest. 

On the 14th of July the steamship San Salvador left New York for 
Savannah, Georgia, with seventy (TO) cabin passengers, sixty (60) in crew 
and steerage, and four hundred and seventy-six (476) recruits for the 
Seventh U. S- Infantry. The troops wore between decks and much over- 
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crowded, On the steamtir cholera broke out among the enlisted men, and 
when she arrived at quarantine below the city of Savannah, on the 18th. 
thrw (3) caws hiid died and twenty-five (35) were under treatment. The 
troopa were landed on Tyboe Island. A camp and hospital were estab- 
lishod and two hundred and two (202) cases of cholera with one hundred 
and sixteen (UC) deaths occurred, "The cabin passengers and crew of the 
San Salvador appear to have escaped, but of the t«n (10) white citizens 
residing on Tybeo Island nine (9) were seized with cholera shortly afttr 
the arrival of the San Salvador and five (5) died. The tenth fled from the 
island and is reported to have died of cholera in the interior." 

Xo cases of cholera occurred among the troops stationed in Savannah, 
and none are reported as oecurrine among citizens. 

Detachments of recruits from New York harbor were received at Jack- 
son Barracks, New Orleans, La,, on July 8th from the steumship Mari- 
posa, on July 16th by steamship Livingston, and on July 23d from Car- 
lisle Barracks \ia New York liarbor on steamship Morrimac. At quaran- 
tine station l^elow New Orleans, two or three siclt soldiers had been taken 
from the Linngston; one case died. As to the steamship Mariposa no 
record can be found, but on the 12th of July, four days after the reported 
arrival of the Mariposa, cases of cholera occurred among citizens of New 
Orleans. The steamer Livingston left New York harbor on July 8th, 
huvins on board a detachment of five hundred and nineteen recruits (519) 
from Hart's Islandall in good health. On the first day out a case of diarrhoea 
occurred which terminated fatally the next day. On the seventh day out 
a second recruit was taken with cholera and died in a few bours. On July 
loth, the Livingston reached the Mississippi river quarantine, and put off 
two recruils sick with diarrhcea, one of whom died. On the 16th of July 
the command was disembarked at Jackson Barracks, two cases of cholera 
were sent to hospitjtl, one of whom died with choleraic symptoms. On 
the 29th of July the steamer Merrimac arrived and lauded some two hun- 
dred (300) recruits at Jackson Barracks. 

On the 25th of July n case of cholera occurred at Jackson Barracks 
in the person of one of the recruits receiveil from the Livingston. From 
this dat« the disease spread rapidly among the troops at Jackson Barracks, 
and in the city of New Orleans; it is reported that from July to October 
31st. one thousand one hundred and eighty (1.180) deaths occurred among 
citizens, and one hundred and seventy-three (IT3) deaths among the U. S. 
troc>p& 

Cholera was carried to ForteJackeonandSt. Philip below Now Orleans, 
on the river, by troops returning to tbeir ixwts after tno riots of July 30th. 
The first case occurred August 10th, and was followed by sixteen (16) casus 
and eleven (11) deaths. 

August 3d, cholera developed at Greenville, La., among troops return- 
ing from duty in New Orleans during the riot. August 1 1 th, cholera was 
reported among the troops at Baton Rouge, La. . ana during the nest two 
months there wore MXt>--nino (On) cases and forty-three (43) deaths. At 
Ship Island. Mies., tben^ was a fatal case of cholera on Sept. 8th, which 
was followed by other cases, among militiiry convictfw 

•September 2 2d the disease appeared at Shreveport, La., where eleven 
(11) cases with four (4) deaths occurred in the command. From the city 
of New Orleans cholera was carried by troops Into the State of Texas. On 
the 19th of July the detachment of recruits which had arrived at New 
'^'' B on the steamer Livingston from New York harbor were embarked 
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on the steamer Texas for the city of Galveston, where they arrived July 
22d. The dsLj after arrival at Qalveston a recruit was taken with cholem 
and died in thirty-six hours, and in the ten days following thirteen (13) 
cases occurred among these recruits, of whom six (6) died, with an average 
duration of the disease of about eighteen hours.' The disease existed 
among the troops at Galveston during the succeeding lAonth (August) 
with a total of forty-four (44) cases and twenty-four {2f) deaths. 

The headquarters of the department of Texas bein^ at Galveston, the 
main body of troops and recruits who arrived at that city, did not remain 
for any considerable length of time, but were speedily forwarded to differ- 
ent regiments and posts. At the distance from records at which I write 
I am unable to give full information of such movements. 

The history of the two hundred (200) cavalry recruits who had arrived 
at New Orleans July 24th, on the steamer Merrimac, must now b» followed 
out. On being disembarked, these recruits were encamped near Jackson 
Barracks for a few days. On the fourth or fifth day after landing a case 
of cholera, which proved fatal, occurred among them, when the detachment 
was promptly forwarded to Texas. They were placed on one of the Mor- 
gan Gulf line steamers, and were transported to indianola, Texas, making 
a stop at Galveston. The date of the departure of this detachment from 
New Orleans was probably Aurast 5th, they arrived oflP Galveston probably 
on August 8th, and the disembarkation at Indianola was probably August 
9th or 10th. I am informed by an officer who accompanied this detach- 
ment from Carlisle Barracks, Penn., to San Antonio, Texas, that after 
arrival at Indianola the recruits were transferred to the deck of a schooner 
and carried to Lavaca, from whence they were transported by rail to Vic- 
toria, and that they were marched from the latter point to San Antonio, a 
distance of fifty miles, arriving at San Antonio probably between August 
19th and 20th, and although no cases of cholera are known to have oc- 
curred among them after leaving New Orleans, diarrhoeas were prevalent 

From Galveston cholera was carried by the movement of recruits to 
White's Ranch on the Rio Grande, where it occurred August 13th; to 
Brownsville, August 20th; to Brazos Santiago, August 21st; at these three 
(3) posts three hundred and eleven (311) cases with one hundred and forty- 
nine (149) deaths occurred. By Mexican freight trains cholera was carried 
from the Rio Grande to San Antonio, where the first case occurred at the 
San Juan Mission, six miles from the city, on the 2d day of September 
in a person who had just arrived in one of these trains from the Rio Grande. 

From the Mission the disease was carried into the city of San Antonio 
in the person of a Mrs. DeWitt, who had been taken ill at the first stated 
point. Other cases among citizens rapidly followed, and an epidemic was 
established. At this time the 4th U. S. Cavalry and a detachment of the 
17th U. S. Infantry were stationed at San Antonio. These troops, so soon 
as the epidemic presence was known, were ordered to camp upon the 
Medina, a distance of twelve miles from the city. Asst. Surgeon P. V. 
Schenck reports, relating to the 4th U. S. Cavalry: ''The tinie for mov- 
171 g proved, peculiarly ^infortunate, for wlien one-half of the command had 
moved, a flood of before vnheard-of severity came, causing tJie river to overflow 
the camp and converting that which had l)een dry into a huge mudhole/* 
In this condition of affairs cholera broke out in the camp (September 7th) 
in the person of one of the two hundred recruits just before received, and 

^ Report of Surgeon E. P. VoUum, U. S. A. 
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eprpad witli groat rapidity. At or near the same date cholera attacked 
ttitit portion of the cavalry regiment that vaa in San Antonio. So soon 
as the roads became dry enoagh to move, these companies were moved to 
camp, a cholera hospital egtablished, and every effort was made to stamp 
out the disease. Tbo greatest mortality was reached on the 1 9th and 20th 
of September when the disease rapidly diminished, and on the close of the 
montn liad entirely disappeared. 

On the 15th of September the detachment of the 17th U. S. Infantry 
left Son Antonio for camp on the Medina; np to that date no cholera liad 
htva among them, although they had been surrounded by the epidemic. 
Tliis camp was made at some distanco from the cavalry camp; strict non- 
iiit«rcour80 was maintained, and every sanitary precaution adopted; Asst. 
SHr^;eon W. M. Austin, U. S. Anny, reports; Notwithstanding, cholera 
did dppeap; though it did not spread, nor last long. I trace its origin to 
the fact that two Mexican teamsters coming from the town stopped one 
night ii^ar the camp and died from cholera. I immediately had them and 
their effects buried, kindled a large fire ou spot where they died, and diain- 
fectod it; a sentry kept the men away; two days after, cholera appeared Ih 
camp." In those two commands tliree bundjed and eighty-seven (38T) 
cases occurred with sixty-four i&i) deaths. 

The epidemic was violent in San Antonio. Dr. Austin states that 
those unprejudiced estimated the deaths at ubont five hundred, and that 
though the real number of deaths was studiously concealed, it was known 
that forty-five permits for burial were issued in one day. Dr. Schenck esti- 
mates the deatos at nearly six hundred in a population greatly diminished 
hy those that fled. He gives an interesting account of a Roman Catholic 
C^U^e in the center of the city which was filled with students, who closed 
their doors and allowed no one to enter or depart, and who escaped ti» 
disease entirely. 

At Indianota, cholera became epidemic abont September 5tli. I am 
not able to record all the arrivals of recruits and of troops at this point 
daring the year; but a point of interest has come to my knowledge m re- 
lation to the two hundred cavalry recruits from New Orleans, f am in- 
formed by the officer before referred to, who accompanied this detachment, 
that when they were landed from the New Orleans steamer no supply of 
driuking water had been obtained for the command, and that they, suSering 
extremely from thirst, had been allowed to leave camp and obtain water 
for themselves. These recruits probably visited all portions of the town. 

In Seiitember a detachment of one hundred recruits for the 5th U, S. 
Caralry, then stationed at Austin, Texas, arrived at Indtanola, where they 
were attacked with cholera. They were marched out of town at once, but 
before reaching Austin, ten (10) deaths occurred. When a few miles 
from the city they were quarantined, but this quarantine was reported by 
Assistant Surgeon Bacon, U. S. A., as "imperfect." Seven (7) deaths, 
occurred and soon after the arrival of this detachment two (2) fatal coses 
occurred among the troops in the city : but the disease died with them and 
no new cases occurred until the following November, when ten (10) cases 
ocenrred, all of which were fetal. 

The movements of other bodies of recruita from New York harbor 
requires some consideration. It has been stated that during this epidemic 
one hundred and eighty-one (181) cholera cases with seventy-eight (78) 
deaths Irnd occurred on Governor's, Hart's and David's Islands, New York 
higbm. These cholera cases were, however, accomiianied, at the three (3) 
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posts at which they occurred, by forty-nine (49) cases of cholera morbus, 
among whom no deaths occurred, and one thousand one hundred and fiftv- 
six (1,156) cases of acute diarrhoea among whom one (l) death was reportei; 
and it is not unreasonable to suppose that through the dejecta of persons 
suffering from acute diarrhoea the area of epidemic influence was extended. 

A detachment of one hundred and forty-five (145) recruits arrived at 
Vicksburg, Miss., from Governor's Island on the 11th of July. August 
^Ist a barber employed among the troops died of cholera; the next day 
(22d) two fatal cases occurr(S in the command and fifty-nine (59) cases 
of cholera with twenty-five (25) deaths followed. July 17th a detachment 
of fifty-one (51) recruits from Governor's Island arrived at Jackson, Miss. 
In this command during August and September there were ei^ht (8) 
cholera cases and six (6) deaths. During the five months ending with De- 
cember, 213 cases of acute diarrhoea, occurred with two deaths. 

From the 16th to 19th days of July, detachments of recruits from 
Governor's Island* amounting to three hundred and sixty-four (364) men 
arrived at the U. S. Barracks in the city of Louisville, Ky. On arriTal 
diarrhoeas prevailed among them. A fatal case of cholera in the person of 
a recruit occurred July 29th, followed by two fatal cases on the Slst, 
thirty-six (36) cases witn twenty-three (23) deaths in all. It was reported 
that more than 50 per cent, of the cases were from one company which was 
chiefly composed of recruits. Eeports at the time divided the command 
for purposes of observation into three classes, viz: I. Old soldiers; IL Be- 
cruits who had enlisted at Louisville; III. Recruits received from New 
York Harbor. And it was determined that the New York recruits had 
suffered most severely, the jpost recruits less, and that the old soldiers had 
suffered but slightly. During July, August and September two hundred 
and twenty-one (221) cases of acute diarrhoea occurred in this command. 

On the 31st of August the company, in which it is reported that more 
than 50 per cent, of the Taylor Barracks cases of cholera had occurred, was 
ordered to Bowling Green, Ky. On departure, this company left six (6) 
cholera cases in the i)08t hospital. After arrival at Bowling Green and 
within the first three days, six (6) cases occurred, followed by two (2) 
other cases in month of November; all recovered. In this command there 
were sixteen cases of acute diarrhoea. 

A most interesting local epidemic is to be found in the history of the 
56th U. S. Colored Infantry, which regiment, until the 7th of August, 
had been stationed at Helena and Duvall's Bluff, Arkansas. Being ordered 
to St. Louis, Missouri, they moved in two detachments from Ilelena. 
I'ive (5) companies that had been stationed at Duvall's Bluff, on White 
river, were embarked August 9th on the Mississippi river steamer Con- 
tinental. The regimental headquarters and remaining five (5) com- 
panies following on August 10th on the steamer Platte v alley. A spe- 
cial inspection of the post of Duvall's Bluff made by the Medical Director 
of the Department of Arkansas on the Ist of September failed to discover 
the presence of cholera there, although it had been reported that fatal cases 
had occurred on steamboats plying the White river. The disease did not 
appear at Helena until August 30th, therefore this regiment at the date 
of embarkation on the steamers Continental and Platte Valley were most 
probably free from cholera infection. The regimental commander re- 
ported that both boats were large and liad the usual accommodations, and 
that the command had been unusually healthy during the summer. 
I'holera broke out on the Continenttd shortly after leaving Helena; one 
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caw was put ashore at Xfemphis, Tonn. (case of August IS), ami when she 
reafheti Cairo. lU.. she hafl on board thirteen (13) cholera dead and about 
sixtj- cased (50) under treatment. The GteaDier proceeded to quarantine 
poands below Jeffersou Barmcks, Mo., where the troops were disem- 
Darkiil and a cholem hospital eBtabliehed. About twenty-four hours after 
leaving Helena a death oecurred on the Platto Valley, which, there 
being no medical officer on Ijoard, waa supposed to be from s coneestive 
chill ; and a similar case occurred on the boat between Cairo and St. Louis. 
Daring this time some fiitv odd men of this command were taken sick 
from various diseases. At Cairo a phvfiiciaa had been engaged to accom- 
jony the boat to St. Louis. On arriving at quarantine grounds, a careful 
mspectjon of the troops, passengers and crew of the Platte Valley was 
made, but no cholera was found. She then proceeded to the city of St, 
Luuis, where she arrived at midnight of the IStli. The command was kept 
on boanl, Earlv the next morning the medical officer reported a case of 
cholera. The Platte Valley was ordered at once to quarantine grounds. 
tbo troops disembarked and a camp formed, which was kept distinct from 
the camp of the troops who arrived on the Continental. At this camp 
eholtra raged during the remainder of August and through September. 
In the command numbering six hundred and twenty-three (023) men, 
two hundred and fifty-six (i56) cases and one hundred and tlurty-nlno 
(13!i) deaths occurred, and this number of deaths does not include those 
who died on the river before reaching qnaranttuo grounds below Jefferson 
Barracks. While the epidemic lasted two hundred and thirty-four KH) 
cases of acute diarrhosi were treated in the camp. A more marked in- 
stance of the agency of common carriers in the diiTusion of disease can 
scarcely be found. Both the Continental and the Platte Valley were 
steamers in the New Orleans trade, both were bound up the river from 
bt'low Uelena, where this most unfortunate command was embarked upon 
tliem. When marched aboard these eteamers, the troops were absolutely 
free from cholera; when they were disembarked, cholera had infected the 
whole regiment. 

To a limited extent cholera spread among the garrison of Jefferson 
Barracks in the montlis of August and September. In August, with a 
command of two hundred and eighty-four (284) moan strength there oc- 
eurrcd six (C) cases of cholera and five (5) deaths. In September the mean 
Btrength of the command was three hundred and forty-fonr (344); there 
were two (2) cases both of which were fatal. During both months the 
number of cases of acute diarrhtea was very lai^, being one hundred and 
three (103) in each month, with no deaths. 

It IS not positively known how cholera reached the city of St Louis 
in 18fi6, and at this late date it seems impracticable to arrive at a solution 
orth« problem. The difTueion eould not have been by the steamer Platte 
\'i31ey, for she arrived August 13th, whereas the disease was in the city as 
mrly as July 27th, according to one authority and not later than August 
3d by the most recent (Mr. llobert Moore of St. Louis). 

Foar (4) cholera cases with three (3) deaths occurred during the months 
of August and Sentember in the Ordnance detachment at the St. Louis 
areenal. the first ratal case occurring August ITth, 

In the history of tlio cholera epidemic of 1873 in the United States, on 



94 ASIATIC CHOLERA. 

page 672^ I made the statement that '^ daring the epidemic St. Lonis logt 
eight thousand fiye hundred (8,500) cases. *^ A recent investigation of the 
records of this epidemic as it affected St. Louis, by Mr. John Moore (in 
which he was able to use records inaccessible to me when my investigation 
was made, ten years ago), shows that the total number of fatal cases in 
that city was " throe thousand five hundred and twenty-seven (SyS^i?).** 
This statement is based upon two independent examinations — one made by 
the board of health during the occurrence of the epidemic, the other hv 
a house-to-house inquiry by the city assessors after the subsidence of the 
epidemic. 

After a careful consideration of all the circumstances, I am more than 
willing to accept the accuracy of the enumeration of Mr. Moore. The 
few facts which I was able to furnish were laboriously obtained. My enu- 
meration was taken from newspaper reports, where all toi^ls were expressed 
in numerals, and it is veir easy to understand how 3,500 could be so 
printed as to represent to the eye 8,500. 

During the months of August and September, a serious outbreak of 
<jholera occurred among the troops stationed at Richmond, Virginia. In 
a command of about fifteen hundred (1,500) men, two hundred and 
seventy-one (271) cases with one hundred and three (103) deaths occurred. 
The first case was on August 12th, in the person of a soldier who had 
spent the previous night in a debauch in the city. On the 13th, four men 
irom the same company as the first case were attacked. These five men 
had been in together on the debauch of the night of August 1 1th. Dur- 
ing the two succeeding days ten new cases were admitted to hospital, eight 
of whom were from the same company. While cholera was epidemic nre 
hundred and ninety-two (592) cases of acute diarrhoea were treated. 

During the months of July and August recruits had been received from 
Newport mrracks, Ky., and from New York harbor. The disease was 
carried by companies of troops from Richmond to Fortress Monroe, Nor- 
folk and lorktown, Va., but did not spread. 

The only eastern point left unnoticed which had been designated as a 
focus for choleni in tiie army, is Carlisle Barracks in Pennsylvania. It is 
certainly unjust to apply such a designation to Carlisle. It was the de|X)t 
for cavalry recruits, and during 18GG cavalry recruits were certainly agents 
in the diffusion of cholera; but they certainly did not convey that infection 
from the depot, but it was communicated to them after they luwl been 
sent forward to their regiments. It has already been shown how a lx)dyof 
two hundred cavalry recruits were sent to New York harbor for trans- 
portation to Texas while cholera was existing on Governor's, Hart's ami 
David's Islands. It has been shown that these recruits reached Jackson 
Barracks, Louisiana, after cholera had been epidemic in New Orleans, 
that one fatal case had occurred among them wnile at Jjickson Barracks, 
but that no other cases can be found among their numbers until they were 
in San Antonio, Texas, and the cavalry camp on the Medina twelve niile^ 
from that city. It is true that the first cases in the 4th U. S. Cavalry 
were among their number, but cholera had been epidemic in San Antonio 
for some days before they were attacked. 

Surely nothing animate or inanimate at the cavalry depot had anv 
agency in that diffusion. The cholera history of Carlisle Barracks in 18G6, 
is simply this: On the 12th of August a death from cholera occurred 
and was followed by a second fatal case on the 20th. One of the hospital 
attendants on these cases was taken with the disease but recovered. Tlie 
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two Tiitjil f^ases were recruits received from the Philmlelphia rendezvous, 
and luwi been !it depot not over tliirty-six hours (in either case) when they 
were sent to hoBpitul ill with cholera. 

Awordingto the statement of the chief clerk of the Phil iidelphia health 
office there had been thirty-one (31) deaths from choleni in the city of 
Philadelphia in the month of July, and two hundred and forty-six (-4G) 
in the month of August, the month in which these two recruits were en- 
listed. In September two men of the permanent company had non-fatal 
cases of cholera, immediately after their return from Jefferson Barracks, 
JMiaaouri. where they had been as a part of guard on duty with a detach- 
ment of recruits sent from the depot. It will lie remembered tliat cholera 
«<[iatod at Jefferson Barracks, and at the quarantine camp below those 
barracks, in that month. To r(>ach Jefferson Barracks from Carlisle and 
to return to their station necessitated two distinct visits to the city of St. 
I.«iuis by tliis guard. At the time of their viaits cholera was virulent in 
thnee portions of St. Louis which soldiers, for even a short time off duty, 
would frequent. It isstated in the Medical Record of September 15th, ISSG: 
" We ti lid that St. Louis has been the heaviest loser in the Southwest, 
huriiig already published a death-list approaching in round numbers nearly 
two thousand five hundred (2,500) as the result of a mouth's prevalence 
of the epidemic in a very virulent form." A sixth case occurred at Carlisle 
tK-tober 17th, in the person of a recruit who had arrived the previoua day 
from the Cliicaeo rendezvous (cholera being epidemic in Chicago) and 
tenniustcd fatally on the 18th. In the person of the wife of a soldier 
another fatal case occurred at the depot. This woman had been in Roch- 
ester, N, Y. . and was attacked with cholera shortly after her arrival at the 
barracks I'^rom August to September inclusive eighty-six (SG) cases of 
acute (liurrhieu were treated. 

On the 'J5th of Augtist, three hundred and eighty-four (384) cavalry 
recruit? from Carlisle Barracks arrived at Fort Riley, Kansas. They had 
come by way of St. Louis. Uu the ;)Oth of Angiist, a cholera deaUi oc- 
curred among those recruits. The disease was confined exclusively to 
them, and did not spread to other troops at the post. Pifty-uine (59) 
cades of the disease with twenty-seven (27) deaths occurred, but from 
^Aogust to December (inclusive) 035 cases of diarrhcea were treated in the 

^^^^K Fort Leavenworth, Kansas, the first case of cholera occurred Sep- 
^^HPto ISth. The ]iatient died the next day. Altogether there were 
^Hin (7) cases with five (5) deaths at this |)ost. From September to 
Deeembcr inclusive 292 cases of diarrlicea (acute) were treated. These 
cases all occurred among troops recently arrived from other stations. The 
city of Leavenworth, two miles south of the post, was infected, but only 
about twenty (20) cases were reported. 

On the "Otb of November, a detachment of three hundred and fifty- 
six (356) recruits sailed from New York harbor en route for Californiii. 
They reached San Juan del Norte, Nicaragua, Dwzember yth, but on ac- 
count of a rough sea they were not landed until the 15th. Ou the morn- 
ing of the llith the troops were placed on a steamer and proceeded up the 
San Juan river. The command up to this time was in perfect health. 
No commnnication was allowed with the shore. At 9 o'clock a.h. of the 
llith, a soldier was tJiken with cholera and died the same day. At daylight 
of the 17th. five (5) other cases iPere buried. On the 17th there were four 
(4) cholera deaths; on the I8th three (3), and on the 19th two (3), 
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Beaching La Virgin^ on Lake Nicaragua^ a camp was made> as the command 
was obliged to await the arrival of a steamer on the Pacific. In this com- 
mand fifty-four (54) cases with twenty-seven (27) deaths occurred. There 
was no cholera at San Juan when the troops landed; but> simultaneously 
with the outbreak among the troops^ the passengers and native boatmen 
on another steamer were attacked. There had been no communication 
between these two boats, and the native boatmen on the passenger steamer 
had not been within two miles of the troops. The medical officer was 
confident that he had traced the epidemic to certain baggage which had been 
landed from the steamer at San Juan. This local epioemic on the shore of 
Lake Nicaragua was, it is believed, the last in which the disease could be 
traced back to depots in New York harbor. 

A second focus from which cholera was diflhised was established at 
Newport Barracks, Kentucky. Becruits were received at this point from 
Governor's Island during the continuance of the epidemic. But they were 
also received from rendezvous in cities where cholera was epidemic. They 
came from Detroit, at which city on the 29th of May, cholera deaths had 
occurred among emigrants; from Philadelphia, where the inception of the 
ej>idemic was on the 25th of April; frofn Cincinnati, almost dailv from 
July 13th to August 12th; from St. Louis, where cholera appeare<{ in the 
week ending August 3d, in frequent detachments; and from Chicago, 
where cholera appeared about July 2l8t, in the person of an emiCTant 

On the 10th of July a detachment of recruits from Governors Island 
arrived at Newport Barracks. No case of cholera occurred amon^ them; 
but the day after their arrival (July 11th) a German woman who had 
accompanied these recruits died at Cincinnati on the opposite bank of the 
Ohio river, in a filthy tenement house. No cholera case occurred at this 
dej^ot until August 12th when a recruit doing duty as a teamster, and 
who had been daily in Cincinnati, died of cholera. Nine (9) cases of 
cholera followed with five (5) deaths. From August to December (inclu- 
sive) one hundred and tlireo (103) cases of acute diarrhoea were treated, 
with no deaths. 

About the last of August or first of September, three hundred and 
sixty (360) recruits from Newport Barracks arrived at Nashville, Tennes- 
see, and went into quarters near the Cumberland hospital. On the 2d 
of September three cholera cases occurred among these recruits; one case 
was fatal. About the same time the disease became epidemic in the city 
of Nashville, but in no way traceable to the movement of these recruits! 
Seventy-two (72) cases and forty-one (41) deaths occurred. 

A recruit from Nashville was taken sick in quarters at Memphis, Tenn., 
with cholera, on September 6th, and died the next day. This case was 
followed bv twenty-one (21) cases with sixteen (16) deaths among the 
troops; and one hundred and ten (110) cases of acute diarrhoea. A case 
had been landed from a river steamer on the 15 th of August, and had 
died in the post hospital. The local epidemic in Memphis was not, how- 
ever, occasioned by the arrival of these recruits. 

The first fatal case at Little Bock Barracks occurred September 12th, 
and was followed by one hundred and thirty-eight (138) cases with sixtv- 
six (66) deaths; with one hundred and fifty-eight (158) cases of simple 
diarrhoea. Becruits from Newport Barracks had arrived on the 15th of 
August, but it is not probable they were factors in the epidemic. It is 
presumable that the disease was carried from Memphis, Tenn., by Arkan- 
sas river steamers to Little Bock, and that the troops received the infection 
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M^mt city, Thf epidemic at this point was much moro intense among 
!hc troops tlian it was among the citizens of the tflwn. From Little Rock, 
cholera was conveyed by river steamers to Fort Smith. Arkansas. Twelve 
[12) casee with four (4)" deaths occurred, with one hundred and ten (110) 
sases of acute diarrhona. At this point the epidemic was more seviro 
Unong tlie citizens. According to the statement of Doctor Duval throe 
Hundred (300) cases were treated; the number of deaths was not reported. 

At Fort Gibson, Cherokee Nation, a companv of troops from Fort 
Jmith, on route to Fort Riley, Kansas, arrived October 12th. Cholera 
)ref-ailed at Fort Smith at the time of departure of the company. Three 
lays after their arrival at Fort Gibson, two fatal cases of cholera occurred 
n'that company. The soldier who acted as nurse was attacked bat re- 
Wvered. One other fatal case occurred during the month of Novem- 
)er — a total of foor (4) cases with three (3) deaths — and fourteen (14) 
IBSM of acute diurrh<xu. 

A detachment of recruits was sent from Newport Barracks (via Nash- 
4Ile>, Tenn.) to Atlantji, Georgia, for useignment to companies. They 
irrived at Atlantii on September nth, bringmg with them two crises who 
leveloped cholera at Chattanooga, Tenn. Nineteen (ID) cases with seven 
T) dmths, and ton (10^ cases of acute diarrh(va, followed. 

At Augusta, Georgia, the disease Bpl>earod September 9th in the per- 
DDB of recniitB on the way to their companies. There were eight (8) cases 
rith seven (') deaths and" fifty-six cases of acute diarrhcsa. 

The last record of cholera difTiision by recruits from Newport Barracks 
■ at Helena, Arkansas, on the 3Uth of .\ugnst. During August and Sep- 
ember there were ten (10) cases of cholera, with sis (G) deaths; and ten 
lO) cases of simple diarrhota. A detachment of twenty-eight {28) recruits 
lad been received at this post on the 3d of August Tbev are supposed 
O have been a portion of a detachment of recruits which left Newport 
Sarracks, Kentucky, for Little Rock, July 28th. 

In all military commands sanitary regulations were strictly enforced, 
md the influence of such measures, in the majority of instances, was 
barked ia either arresting or stamping out the epidemic. This is notably 
he case in the military posts in New York harbor, in the immediate 
•icinity of a cholera-infected city, and in a liarbor into which cholera-in- 
lected ships were constantly arriving from April 18th to November 28th. 
higinating in the person of a recruit on Governor's Island, the disease 
me conve}'ed in turn to Hart's and David's Islands. But at these three 
toints the epidemic was confined by a cordon de saute, so fur as sur- 
OUQillng posts were concerned. A single non-fatal case occurrixi at Fort 
Ichayler after contact with an infected steamboat, but at four other 
larbor postfl no cases occurred. From New York liarbor cholera was 
tarried lo Tybee Island; below the city of Savannah, but the disease was 
onSned to the island; to New Orleans, Louisiana, where owing to the 
Dovements of emigrants it is impossible to determine whether the infec- 
jon was due to the arrival of troops. The turmoil of political affairs in 
Jew Orleans demandetl the presence of troops in all portions of the city, 
rhich at that time was in an uncleanly condition — every essential for 
tie rapid propagation of the specific cholera poison was present, and 
liolera was earned to all military stations in the State. From New 
)rliians cholera was carried by troops to the Stat« of Texas, arriving at 
talreston and ludianoia. Here the infection conveyed by troojis joined 
^gto^m of infection conveyed by emigrants, and cholera overran the 
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State; and at military posts^ having but a brief duration although costing 
many valuable lives. At New Orleans the steamers on the Missifisippi 
river becoming infected, they in turn distributed the disease to troow 
when in transit. From New York harbor recruits were sent to Richmono, 
Virginia, where they were taken with the cholera, but it remains in doubt 
if the epidemic amon^ the troops stationed at that point was due to the 
arrival of these recruits, or from contact with the cholera germ among 
the citizens of that city. From Richmond troops carried cholera to York- 
town, Fortress Monroe and Norfolk, Virginia, out no diffusion oc<;um?d. 
From New York cholet^ was taken by recruits to Louisville, Ky., and 
was carried by troops from Louisville to Bowling Green, Ky. 

The recruits at Newport Barracks, Ky., received the cholera infection 
from rendezvous in the cities of Cincinnati, Ohio; Chicago, Illinois, and 
St. Louis, Missouri. What agency the movements of recruits may haie 
had in infecting the city of Cincinnati cannot be determined. If the 
fact can he fully received that the cholera death in that city of July 11th 
was in the person of a woman who had accompanied a detachment of 
recruits from New York harbor, the agency must be admitted. 

From Newport Barracks cholera was carried by recruits to Nashville 
and Mem])his, Tennessee; and to Atlanta and Augusta, Oeor^a. At 
Nashville the line of cholera infection joined that ascending the Mississippi 
river; and successively Little Rock, Fort Smith, Fort Gibson, Helena, 
Jefferson Barracks, and perhaps St. Louis, were infected. 

From New York harbor, cholera infection was undoubtedly carried 
by cholera-infected baggage to the San Juan river, Nicaragua; and as 
a result a cholera hospital for U. S. troops was established on the shores 
of Lake Nicaragua. 

As a contrast to the story of cholera diffusion in 1866, and as an 
unanswerable argument to those who assert that this disease has established 
itself in the valley of the Mississippi and Ohio rivers, and who teach that 
as the Deltii of the Ganges is the habitat of cholera, so is the Delta of the 
Mississippi, a few paragraphs from my cholera report for 1873 are here 
introduced: 

In the early spring of 1861 the American civil war was inaugurated, 
and the United States was hurriedly converted into a vast military encamp- 
ment. In all the cities that had been favorite haunts of cholera in former 
vears, from the Penobscot to the Rio Grande, and from the Missouri to 
the Atlantic ocean, troops were collected, and vast armies were concen- 
trated in the worst malarial regions of the United States, the vaUe}^ of 
the Potomac, Ohio and Mississippi rivera. 

It is estimated that during the years of this war the United States 
army had in the field an aggregate of 2,335,942 men, or that the mean 
strength of the armies was about 783,906 men. These troops were in 
camp, constantly exposed to all the vicissitudes of the campaigns, or were 
in hospitals where, in spite of the lavish precautions which were adopted, 
ot infre([uently all the disadvantages of overcrowding and deficient fooii 
were present. Vast numbers of men were transported to and from the 
scene of active operations upon steam transports. A very small percentage 
of the troops were in permanent fortifications. Vast prison pens were 
formed, in which overcrowding, bad ventilation, indifferent police, and 
unsuitable food were ])resent to cooperate with local malarial influences 
upon the unfortunate prisoners. 

The record of the medical historv of the war demonstrates that there 
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occarred in the army of the United States, of diseases of malarial origin, 
1,468,410 eases, with 46,310 deaths; of intestinal diseases, 1,765,501 
cases, with 44,863 deaths. Among the first are included typhoid, typhus, 
common continued, typho-malarial, yellow, remittent, the intermittents, 
and congestive intermittent fevers. Among the second are included 
diarrhoeas, dysenteries and cholera morbus. Of the latter, during the 
entire war, there were reported but three hundred and five deaths. 

It must be borne in nund that these figures represent but one arm 
of the United States service. When to these already large figures the 
statistics of the United States navy are added, and to this combination 
are added the statistics of the Confederate armies, the mass of circumstantial 
evidence is overwhelming. 

In the very region where it is claimed that every epidemic of Asiatic 
cholera that has visited the United States from 1832 to 1873 originated, 
de novo these immense bodies of men were congregated, and the exceed- 
ing mortalities occurred; yet, during all those years of bloodshed and suf- 
fering, not one case of epidemic cholera occurred. Why ? Because there 
teas fiane of the specific poison ofchoJeray which is alone cholera, from which 
the disease might he reproduced. 

It was mv fortune, during the epidemic of 1866, to witness a demon- 
stration of £he efficacy of stringent hygienic precautions, in protecting 
small communities from the inroads of cholera, as well as the portability, 
of the disease by means of cholera-infected clothing. 

During the war, the Pea-Patch Island, at the head of Delaware Bay, 
upon which is located Fort Delaware, had been used as a prison for Con- 
federate soldiers, of whom many thousands during the war had been con- 
fined at that point. All the available space outside the fortification had 
been covered oy the buildings occupied as prisons and hospitals; and from 
necessity, after the large rate of occupancy, the island at the close of the 
war was in a most unsatisfactorv sanitary condition. During the fall of 1865 
and the winter of 1865-66, all unnecessar}' buildings were removed from 
the island, the ditches which traversed the island (the surface of which 
was below liigh- water mark) were drained and dredged. Debris of all 
kinds was collected and burned, and the island, at a very considerable 
pecuniary outlay on the part of the general government, was placed in a 
most perfect sanitary condition. In the latter part of August, 1866, a 
case of cholera occurred at Delaware City, the eastern terminus of the 
Delaware and Chesapeake canal, distant from Fort IX^laware one and a 
quarter miles, from which town the garrison obtained its mail and suj)- 
plies of all characters. The first case occurred in the person of a canal 
boatman, and spread to the inhabitants of the town, and a mild ei)idemic 
was instituted. Shortlv afterward the town of New Castle, Del.,. Salem 
and Bridgeton, N. J., were infected with the diseiise, thus completely en- 
circling the post within lines of cliolem infection. By my advice the 
commanding officer at the post instituted a rigid system of isolation. But 
one boat, with a picked crew, was allowed to leave the island each day; 
and of this crew but one man, the coxswain, a most reliable and intelli- 
gent man, was permitted to enter the town. Bv this man the mail and all 
nwessary supplies were' obtained, and by this Ijoat were conveyeil to the 
island. The commissary department having been most liberally supplied, 
no stores in large bulk were required to be tninsported to the island. 
Although the epidemic during the season was so often carried into the 
towns tliat luive been named, in the viciiiitv of Fort Delaware, as to in- 
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stitnte two distinct epidemics^ no case of cholera, or of any disease asBimi- 
lating it, occurred upon the island, beyond the ordinary diarrhoea of the 
season, with but a sin&^le exception, which can be most satisfactorily ac- 
counted for. The isolation of the post which had been instituted had 
been most rigidly maintained, and, with the exception of the coxswain 
of the boat's crew already mentioned, no person but the post surgeon had 
been allowed to leaye the island. As post surgeon, my sendees nad he- 
fluently been asked during the preyalence of the epidemic; and the precau- 
tion always had been adopted of changing my clothing in an isolated shed 
upon one of the wharyes every time I left and returned to the island. Con- 
ymced of the non-inf ectiousness of the disease by some instances which 
seemed to me to be inexplicable, one eyening, on returning to the island 
weary and exhausted by a fatiguing day's work, I went, in the clothes in 
which I had been working oyer a cholera patient in Delaware City, to 
my quarters, undressed, and retired in the same room with my wife, at 
that time in extremely delicate health, and the clothing remained in her 
room throughout the night. The next day my wife had a diarrhoea which 
she allowed to continue for two days without calling my attention to it; 
upon the third day cholera was suddenly deyeloped at an early hour in the 
morning; she became fully collapsed, and reacted only after the mort 
severe struggle. Disinfectants were freely used, every means of isolation 
was employ^, and no other cases occurred. 
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CHAPTER XV. 

THE EPIDEMIC OF 1867 IN THE UNITED STATES ARMY. 

From all obtainable evidence it seems that there was a " holding over" 
of the cholera germs from the subsidence of the epidemic of 1866, as had 
been the case in previous epidemics, to re-develop with increased virulence 
as the warm rays of the sun reached their '' nidus '^ in 1867. 

This was notably the fact as regards the cities of New Orleans, La., and 
8t Louis, Mo., and at the military station of Jefferson Barracks, Mo. At 
New Orleans the epidemic of 1866 continued until late in the month of De- 
cember; perhaps it had not died out in the early days of January, 1867. 
It, however, reappeared in the month of June, 1867. 

At St Louis, Mo., the epidemic of 1866, lasted through the month 
of November, perhaps into December, and re-developed almost simulta- 
neously with the New Orleans outbreak, in the month of June, 1867. 

At Fort Gibson, Ark., the epidemic lasted into November, 1866, and 
re-a{)))eared amon^ the Indians and negroes who lived in the vicinity of 
that )K>8t during the last days of June, 1867. 

At Jefferson Barracks, Mo., where in the post and the camp of the 
56th U. S. Colored Troops a virulent epidemic of cholera, accompanied 
by a lar^ number of cases of simple diarrhoea in Aurast and September 
1866, and where many cases of acute diarrhoea occurred during the remain- 
ing months of that year, a few cases of cholera occurred in July, 1867; 
but while Jefferson Barracks in 1867 did not suffer from an extended epi- 
demic, it is an assured fact that a regiment of U. S. troops from that post 
— at which they had been organized and from which they were equipped 
for 8er\ice — occasioned a most disastrous outbreak of cholera on the high, 
dry plains of western Kansas, and it is to this diffusion of the epidemic of 
18*07 that especial attention will be directed. 

In view of the possible re-develonment of epidemic cholera, a system 
of stringent hygienic measures haa been adopted at all military posts. 
That these measures were te a ^reat extent effectual is evident from a 
study of the Report on Epidemic Cholera and Yellow Fever during the 
year 1867, by the late Surgeon J. J. Woodward, U. S. Army, from which 
report the following is taken: "At the majority of the ]x>iiit8 affected it 
((*holera) occurred first among the citizens and afterward ai)j)eared among 
the troops, but it was not always possible to obtain the date of the first 
cai«e among the citizens, and hence it is not possible to assert that this was 
the invariable rule, though it is believed it was so." This remark cannot, 
however, apply to the iSinsas diffusion of 1867, for in that ye4ir and in 
that locality all the facts ]X)int to the agency of trooj)s, although the actual 
transportation of recognizable cholem was not at the time known to have 
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taken place. The 38th U. S. Infantry (colored) was organized at Jefferson 
BarracKs, Mo., early in the year 18G7. Recruiting rendezvons for this 
regiment had l>een established in all the large cities^ notably Chicago. Ill; 
Cinchinati, Ohio; Philadelphia, Pa.; Baltimore, Md.; Louisville, Kv.: 
Nashville and Memphis, Tenn. ; Vicksburc and Jackson, Miss. ; Atlanfci 
and Augusta, Ga. ; New Orleans, La., ana St. Louis, Mo. From the^ 
rendezvous an aggregate of over twelve hundred (1,200) recruits, mostly 
discliarged soldiers from volunteer regiments, had been massed at regi- 
mental headquarters at Jefferson Barracks. 

At Jefferson Barracks, during the time of occupancy by these troops, no 
case of cholera occurred, nor did a case develop until twenty-four (24) (lavs 
after the last detachment of the 38th Infantry had left that post, but it 
is stated by Woodward that prior to this final movement of the regiment 
" a considerable number of cases of diarrhoea occurred " among the men. 
This regiment beingdestined for duty in the District of New jiifexieo, and 
the Indians on the Kansas prairies liaving opened hostilities by attacking 
pjirties of workmen along the line of the I^nsas Pacific Railway, com- 
panies were sent forwara to the line of that road, after having received 
their clothing and camp and garrison equipage from the storehouses at 
Jefferson Biirracks. On March 20th Companies A and B, were sent 
forward and arrived at Fort Riley, Kansas, on the 24th, and remained at 
that post until May 13th, when they were ordered to Fort Ilarkcr, Kansas, 
arriving at that jyost on the 15th same month. Companies C, K 
I, and G, left Jefferson Barracks on the 12th of May, arrived at Fort 
Ilarker on the ITth, where Comi>any G took station (untU Juno 5th, 
when it was marched to Fort Hayes, arriving June 15), while the other 
Comimnies (C, E, and I,) inarched for Fort Hayes, Kansas, where 
they arrived May 28th. Company K left Jefferson Barracks on the 
9th of June, and arrived at Fort Riley on June 12th; left Fort Rilev 
June 19th, and arrived at Fort Harker June 22d. Companies D and P 
left Jefferson Barracks .Fune 19th and arrived at Fort Ilarker June 25th. 
The regimentid headquarters left Jefferson Barracks June 22d and 
arrived at Fort Harker June 27th. Each of these movements was made 
through 8t. Louis — by rail to Kansas City, Mo., thence by rail as far as 
the railway construction was completed, and by march from the termination 
of the tnick to the military stations named. 

The first reported cholera case in Kansas during the epidemic of 1S67 
occurred in the person of a quartermaster's employee at Fort Riley, on the 
22nd of Juno. Companies A and B of the 38th Infantry had been 
on duty at P^ort Riley for fifty days (50), and Company K of the same 
regiment had been for ten days (10) at the post, leaving there on June 
19th, three (3) days before the occurrence of the first cholera case. All 
these troops wore suffering much from diarrhoea, and companies D and 
I, in passing Fort Riley, en route for Harker, hiid left a num])er of 
men sick with diarrhoea. (Woodward). The case of June 22d proved fatal 
in a few hours. Being casually at Fort Riley, I had an opportunitv of 
insi)ecting tliis case. All the characteristic symptoms of malignant cholem 
wore present, but owing to the energetic precautions of Surgeon B. J. P. 
Irwin, U. S. A., the disease did not become epidemic. 

On the 2Tth of Juno, the headquarters 38tn Infantrv with Companies 
A, B, I), F, II and K wore on duty at P'ort Ilarker, Kansas, Companies 
A, B and K being on duty in garrison. The headquarters and Companies 
D, 11 and F wore in eani]) a short distance southwest of the post. To the 
command in camp I was attached as medical officer. 
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On the CSlh of June coni|tiinie8 D ami F (from tbe camp) left 
Fort ITarker on the march for New Mexico, accomjianied by Asaiatant 
Surgeon George Mcfiill, U. S.A, 

Owing to an interruption caused by waahouts on the railroad, the full 
complement of medical and hospital supplies for tliis regiment had not been 
received at the date of departure of tluit dotachment, and Doctor SIcGill 
hail been eapplied with all that had been provided for the camp of the reg- 
imt-Jitnl headquarters nnd the companies which should accompany it. 
I haii ridden with the lamented McOiU to the crossing of the Smoky 
UiU river, a few miles distant from camp, and on returning wa« asked by 
Acttng Aflst. Hurgeoa Ira Perry, U. S. A., to see with him a citizen em- 
ployed by the beef contnwtor at Fort Ilarker. This man was in a " dusf- 
ont" close to a filthy slaughter pen about a mile soutli of t}ii> camp. It 
was ft case of oholera, and Die man died within a few hours. This case was 
the first indication of cholera being near the command. The same even- 
ing a man of Company II in the camp of the 3Sth Infantry was taken 
with cholera, and for lack of any means with which to treat him in camp 
he Mras sent to hospital at Fort Harkor, where he died the next day. On 
the 2!>th a second case occurred, who was also sent to hospital at Fort 
Harker, where be recovered. On the 30th a tliini case was also sent to 
hospital in Fort Harker, where he died in a few hours. On July Ist five 
cholera case-s occurreil. The medical and hospital supplies for Uie 38th 
In&ntry having arrived, those men wore treated in camp hospital. On 
the 2d three (3) coses occurred in camp; on the 3d four (4) cases: on the 
4th two ("3) coses; on the fifth one (1) case, and on the "th one (1) case. 
These cases were accompanied by fourteen (14) cases of painless diarrho?a. 
Of these cholera cases five (5) were fatal. From July Tth no new cases of 
cholera occurred in Company H. In the camp ol the 38th Infantry, 
the most rigid precautionary measures were at once adopted, and as far aa 
was possible the men were debarred from communication with the post. 
I'he water supply was brought from an isolated spring two miles distant 
from camp, and tbe privy sinks were carefully disinfectfid. All infected 
articles of clothing and bedding were destroyed by fire. 

The first cholera ease in Fort Harker occurred on June 29th, in the 
person of the child of a quartermaster's employee. Tins case occurred 
fifteen hours (15) after the first cases sent from Company H had been re- 
ceived in the post hospitJil. The same day the mother was tiiVen with 
cholera (the child at 10 a.m., the mother at 12 ».), and the father was 
taken with the disease the next day. The cases of motherand child were 
£abd. The same day (June 29) a soldier from Company U, 3t*th Infantry 
(one of the companies serving lu garrison) was admitted to post hospital 
with cholera at 6 o'clock P. «.' From these cases an epidemic origrinated 
which was wide-spread in the mortality and mental anguish which it occa- 
sioned. It will Iw seen tliat the epidemic was preceded by four distinct 
explosions of cholera, in individuals whose cases were not dependent upon 
each other. The employee of the beef contractor, distant fully a mile and 
a lulf from the e&mp of the 3i:4th Infantrv; the soldier of II commny in 
the camp about ono-tliird of a mile from i^'ort Harker (June 28tn); the 
family of a quart«rmasters employee who lived over half a mile from the 
preceding coses; and in the soldier in B company, then in garrison at 
Fort Harker (June 2!lth). 

' Report of Surt^eon Cicu, M. Stenibvr);. U. B, A. 
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This instance of cholera outbreak has always been a peculiarly inter- 
esting study to me. After eighteen years, tlie scenes of anguish and of 
heroic devotion to duty that 1 witnes^ are as fresh to my mind as they 
were then. The solution to the problem of its introduction is, to my 
mind, to l)e found in the fact that the companies of the 38th regiment 
received their clothing and camp equipage at Jefferson Barracks; that such 
articles were infected with the cnolera germ, and that when they were taken 
into constant use, from contact with them the disease was developed in 
the regiment. That from the same contact the acute diarrhoea which ij 
reported to have been so prevalent amone these troops was occasioned, and 
that owing te the hygienic precautions auoptedthe cholera germ contained 
in the diarrhoeal dmecta did not obtain any suitable " hot-oed^* in which 
the process of prolincation could be accomplished until Fort Harker was 
reached, where, the post being in process of construction, all sanitary 
precautions liad not been observed; for it was reported that ** the polic« 
of the camps was not good when cholera first nuide its appearance. Some 
of the company sinks were in MTetehed condition, and there were several 
offensive holes about the ix)st where slops and ^rbage from the kitchen 
had been thrown. " * The water in use was obtained from a spring in the 
bank of a creek a quarter of a mile west of the post, and was stored in 
listrrels for use. 

Comi)anies A and B had been on duty at Fort Harker for forty-three 
(43) days before the epidemic outbreak. They were in tents and were 
using camp furniture belonging te the post. Company K had been in 
04imp six (G) days, Companies D and F had been in camp three (3) 
days, and the hemlquarters, with Company U, liad been in camp two (2) 
days before the disease occurred. The regimental headquarters and com- 

Janies K, D, F and H were in tents and using camp furniture brought from 
efferson Barracks. 
There was a constant communication between the officers and men of 
the newlv arrived troops and those who had served some time at the jXMt. 
The newly arrivo<l men could have, without infringement of duty, eaten 
with, drank from the wime water, and useil the same privies as were providtMi 
for their comnides. Tins access on the pirt of the men of the 38th Infant- 
ry, could readily have been extended te one company of the 3Tth U. S. 
Infantry (white), occupying a building within the ix)st limits, a comiwny 
of the ioth U. S. Cavalry (colored), in camp near ])ost, the camp of quar- 
termasters' employees, several hundred in number, who were at work in 
the construction of Fort Harker, and the camp of four (4) companies of 
Kansas militia who had been mustered into the U. S. service. All the cir- 
cumstances were favorable for a virulent development of cholera, and the 
results of the e]iidemic fearfully demonstrated their presence. 

As has alreadv been stated, a detachment of the 3Sth U. S. Infantrv 
marched from Fort Harker on the morning of June 28th. This detach- 
ment consisted of Com}>anies J) and F, who had left Jefferson Barracks, 
Mo., June 19th, arrived at Fort Harker June 2r)th, and who had left 
several diarrhoeal cases at Fort Kiley as they passed that jwst. At the close 
of the first dav's march of this detachment a case of cholera occurred, and 
on each succeeding day until July 10th one or more cases occurred, giving 
a total of thirty-one (31) cases with twelve (1*2) deaths, the last case being 
on July *2t)tli. Tlie mean strength of this command was 23'^ men. 

' I^'IK^ii of Surgeon Geo. M. St<?rnberg, U. S. A. 
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Bv ihia detacliment cholyra was commiiiiicated to the troop serving at 
Fort ^ra {June 29), Fort Lamed (July a), and Fort Dodge (July 7). By 
dmth from cholera, the medical corps of the armr, soffered the great l088 
of Asgiataut Surgeon George M. McGiil, Brevet Lieutenant- Col one 1 U. S. 
aniiv, a most accoin)iliBheo, devoted, self -sacrificing officer. On the 10th 
of July when a taw miles west of Pretty encampment, a fortified stage- 
station on the overland mail-route, Mrs. McOill was taken sick with 
<-ht>lpra. Finding it impossible to render his wife suitable assistance while 
tho column was moWng, Doctor McQill moved hie ambulance off the 
road, Mtablished a solitary camp, and devotedly cared for her until the 
an^^ish was over; then, with his own hands, preparing her body for the 
icniTu, omitting no precautions which might preserve it from estemal in- 
jury, or which intglit in case of disinterment prevent the communication 
of tliH disease to others, he returned to Pretty encampment, where in per- 
son bo Euperintonilcd all the details of burial. Then mounting bis horse, 
lie endeavored to overtake the command; after ri<]ing some eighteen miles 
be was obliged to dismount by the roadside a victim to tho disease, and in 
a few hours bis earthly work was over, A purer, nobler heart is never to 
be found. 

Ou the lOtb of July, the headquarters of the 3Sth Infantry with 
ComiHuiies A and K took the road for New Mexico. Company IL 
whica had Iwen treated in camp, and in which cholera soemefl to 
have been stam{>ed out, was marched into Fort Harker, and two 
rorajtanies from the cholera-infected post where they had been eon- 
BtunUv exposed to the epidemic influence, although both had been com- 
piiratirely free from the disease, formed tho column. Before leaving 
Fort Harkcr a rigid inspection of these companies was made. All susjii- 
cious cases were left, so that the command started with an absolutely cU-un 
sick report, and a most ample supply of all medical and hospital property. 
Tlie command numbered two hundred and twenty (2i!U) enlisted men, 
twelve officers (12) thirty-seven (3?) ladies, children, and servants, forty- 
four (44) ((uartermaster's employees, and a family of ten (10) citizens — a 
t<.>tal of three hundred and twenty-four (324) persons. On cjich da\''s 
march great care was taken to avoid all old camp-grounds, The first clay 
passed without any sickness. On the second day a case of cholera occurred 
in n man of A company who had acted as nurse in the cholera hospital at 
Fort Harkor, and when camp was mode on that day(July '^1). five (5) well 
marked cases of cholera and four (4) of painless diarrtuea were re}torted. 
Thoee cases were isolated as far as was practicable and a strict sur\'eillance 
over the command was instituted. None of these cases proved immedi- 
ately fatal. July 22, the command moved to Walnut creek and camped 
on the east bank, for the reason tliat the entire line of the western bank 
for several miles was a defiled ctimi»-gTound, having been on constant occn- 

SncT by freight trains passing to and from New Mexico, Ihiring this 
y two cholera cases occurred, neither immediately fatal. July 23d the 
command was detained in camp, the stream becoming rapidly flooile<l (m 
occa«onally occurs to prairie streams, without warning). Two new cases 
occurred, and two of the cases attacked on the 21st, died. The symptoms 
of all other cases of the diseasi^ which been considered as passing to con- 
valescence, deepened and many cases of diarrhwa were reiwrt^i. At Fort 
Zara, one mile distant, a re-development of the disease occurred in the per- 
son of the officer commanding, who died after a few hours' illness. No 
oommanication occurred between the commands, except iu the person of 
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the medical officer. July 24th the command was still detained in camp. 
Eight (8) cases of cholera and five (5) of diarrhoBa occurred. Two (2) 
cases died^ one a man taken sick on the 22d^ the other a case of the 24tlL 
July 25thy the command crossed Walnut creek and marched to the bank 
of tne Arkansas river^ Icavinj^ the ordinary line of travel several miles to 
the norths taking a road which^ on account of Indian hostilities, had not 
been used for nearly a year^ and on which no trails or signs of camps were 
found. On leaving the camp on Walnut creek a very imdi^nant cajse oc- 
curred in a man of Company A, who although he had not oeen reported 
sick, but marched out ox camp in the ranks^ was dead four hours later. 
The same day one case of those attacked the previous day died, and five 
(5) new cholera cases with fourteen (14) cases of diarrhoea occuired. The 
epidemic influence continued until the 30th of the month, when it subsided 
with the exception of an isolated non-fatal case which occurred August 
10th. 

It can be confidently asserted that this command was in no way re- 
sponsible for any cholera diffusion after the line of march from Fort Barker 
was taken up. The moving hospital consisted of a fully equipped Auten- 
rieth medical wagon, a very abundant supply of disinfectants, stimulants 
and hospital stores, a full supply of hospital tents, three ambulances and 
several army wagons. A close watch was kept over all individuals in the 
command. Every case of diarrhoea was promptly discovered and actively 
treated. No man suffering from diarrhoea in any form was permitted to 
continue in ranks, but was placed at once in an ambulance or wagon. On 
some days^ march nearly the entire command was thus transported. A 
siinitary'^ detail marching in rear of column prevented straggling. Any one 
compelled by necessity to fall out of line was taken under observation and 
his excretii was inspected by an intelligent assistant, who saw that the de- 
jectii were properly disinfected and covered with fresh earth before it was 
abandoned. The march of each day was over before the heat became 
groat; frequent Imlts for rest were made. Drinking water was taken from 
tlie Arkansjis river — at that point a clear, swift-flowing stream. I find it 
recorded in my note-book of this time: " The effect of remaining in camp 
was evidently so i)erniciou8 to the morale of the command that it was de- 
cidiMl to move camp each day, if enabled to make only a few miles. It is 
a noticeable fact that while daily marches were made, even in the unvary- 
ing scenery of the Arkansas valley, the morale of the entire command was 
unaffected ; but, on the other hand, one day of rest, or even the prospect 
of remaining twenty-four hours in camp developed cases of choleraphobia.'' 

The hospitid camp was ejich day pitched to the leeward and at a suffi- 
cient distance from the camp of the troops. In this camp narrow pits 
were dug to receive the excreta and the water used in cleaning, everything 
before being emptied into these pits was thoroughly disinfected with car- 
Vjolic acid, and after each use covered with fresh earth. All soiled articles 
of clothing or bedding were destroyed by fire. Before leaving a camp each 
pit was again disnifected by strong acid solutions and filled to the surface 
with fresh earth. The ambulances and wagons used in transporting the 
sick were daily cleaned and disinfected. Similar precautions were adopteii 
in the main ciimp, where the men were kept under constant and close 
supervision by the company officers. 

No communication was i)ermitted between this command and any posts 
or sUitions along the line of march, save in the persons of the medical 
officer and quartermaster. In each instance the line of march diverged 
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w iw to kiiTe the post at least two (2) miles distant, and in no instance 
wjw H i.'ump made newrer any post in a less distance than three (3) nulea. 
After uroseing the Arkansas river ajidreaL'hing the territory of New Mexico 
H qnarantine camp was made for two weeks before marching into Fort 
Union on August 31st. 

Among the enlisted men of this command, forty-sis (4G) cholera canea 
with seventeen (17) deaths occurrpd. One (1) fatal ease occurred among 
the ([uartennastcr's teamsters. Three (31 cases with two (2) deaths oc- 
ciirrwl in the family of citizens, and one (1) non-fatal case occurred in an 
officer's family, making a total of fifty-one (51) cases with twenty (20) 
deatliB. 

Ko caaes of cholera occurred among the hospital attendants or drivers 
of hospitul wagons or ambulances. The last cholera death among tlio 
citizvne accompanying the command was on July 3(tth. The last cholenir 
dcnth among tlie troops of this command occurred on July 29th. The 
latest developed case among the troops was on July 28th. The last euso 
in the entire command was an isolated non-fatal case August 10th. 

The movements of Companies D and F and of Compames A and K have 
thus been accounted for. It has been shown that these companies left 
Fort Ilarker at dates nearly a month apart, and that it was by the first of 
these detachments that epidemic cholera was distributed to military sta- 
tions on the line of march. It is interesting to observe the effect of the 
movements of the other companies of this regiment Companies B and 
H remained at Fort Marker until after the subsidonco of the epidemic. 
It will be remembenxl that U company had boon moved from camp, in 
which it had undergone a thorough system of disinfection, to the garrison 
at Fort Ilarker when the regimental headquarters moved from that post. 
I was afterward informed by the captain of the company tliat no cases of 
cholera occurred among his men after the 7lh of July. The remaining 
four companies of this regiment C, E, G, and I, were on duty from the 25t£ 
of May at Fort llayea, Kansas, where on July 11th cholera occurred 
among them. This outbreak waa, however, preceded by the death of a 
citiaen who had just arrived from Salina, whither the cholera liad been 
carried from Fort Harkor. During July and August the disease was 
confined to the colored troops, but on the Ist of September the white 
troops were infected. From Fort Hayes and Fort Barker cholera was 
earned bv the movements of troo()s to Downer's Station, GHnuell 
Springs, ^lonument Station, and Fort Wallace; and by the movements 
of the company of the 10th U. S. Cavalry cholera was carried into cnmps 
on Wilson's Creek and on the Little Arkansas river. From these troope, 
companies of the 3d, 5th and 3Tth Infantry, and the ?th U. S. Cavalry, 
were cbolera-infectod. 

The special epidemic which followed the arrival of the companies of 
the 38th U. S. Infantry at Fort Harker, lasted during the monthsof July, 
Angnst, September and the early days of Octolx-r, and was distribultid 
over the entire western portion of the State of Kansas. 

The epidemic ol cholera which broke ont in June, 1867, among tho 
negroes and Indians around Fort Gibson, spread te Company D, 10th U. S. 
Ciiirilry, and waa by them in July carried to Fort Arbuckle, where a mild 
epidemio occurred. Early in the month of July, two comjianies of tho 
filh U. S. Infantry, en route from Fort Smith to Fort Arbuckle, passed 
OTor the road and perhaps used the camp-erouiids that hud been us»(l bv 
I) tnwp, 10th OftTalry (vto existeace of ciioiem being tmKPown to tnem> 
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July 14th a severe epidemic occurred among them^ and in a command of 
one hundred and twenty-nine (129) officers and men^ forty (40) cholera 
cases with sixteen (16) deaths occurred. 

On the 21st of August, 1867, a futal case of cholera occurred on Gov- 
ernor's Island, New \ ork harbor, in the person of a recruit who had been 
received the evening previous from St. Louis, Mo. In the detachment 
to which this man belonged one fatal case had occurred after the recruit 
had left St. Louis^ and the man attacked after reaching Grovemor's Island 
had been in attendance upon him. No additional cases occurred on Gov- 
ernor's Island until August Slst, when ten (10) new cases occurred,, the 
first four (4) being in persons of recruits who had been received August 
28th from New York City, Jersey Cily and Philadelphia. At this station 
during the montlis of August and September thirty-five (35) cases of 
cholera with eighteen (18) deaths occurred. 

At Fort Wood, Bedloe's Island, the first fatal case of cholera occurred 
August 25th in the jKjrson of a St. Louis recruit, who had been in contact 
with the cases on Governor's Island. During August and September ten 
(10) cholera cases with four (4) deaths occurred. In the movements of 
recruits from these depots to their regiments several isolated cases occurred 
at various jioints, but no diffusion of the disease occurred. One fatal case 
was reported at Plattsburg Barracks, N. Y., in person of a man who had 
contracted the disease on Governor's Island. 

On the 23d of November a detachment of recruits numbering three 
hundred and ninety-eight (398) sailed from New York harbor on the 
steamer Raleigh, en route for Galveston, Texas, via New Orleans, La. On 
the 30th of November a second detachment numbering five hundred and 
nine (509) recruits sailed from New York harbor, for Austin and San An- 
tonio, Texas, via New Orleans. 

The steamer Raleigh reached New Orleans December 2d; no sickness 
on board. The troops destined for Texas were detained on board on 
account of the prevalence of cholera in the city; and on the 3d, having 
been transferrea to the steamer W. G. Hewes, sailed for Galveston. De- 
com])er (ith, the Hewes arrived at Galveston having on board a number of 
causes of diarrlicea having rice-water discharges, one case progressing to 
collapse, but none had died. The troops were disembarked and placed 
in camp; but owing to bad weather, on December 9th they were trans- 
ferred to the barracks of the 17th U. S. Infantry. 

On December 11th the detachment of recruits who had left New York 
liarbor Novem])er 30th, arrived at Galveston, after having been detained 
one day at New Orleans, (probably Dec. 7th or 8th). In this detachment 
one cholera death had occurred before reaching Galveston. After re- 
maining one day at Galveston, they sailed for Indianola, Texas, leaving a 
number of cholera-sick. Among these men thirteen (13) cases with two 
(•3) deaths occurred at Indianola, where the disease did not spread to other 
troops. At Galveston, cholera was cuirried to Hempstead, Texas, and from 
Indianola to camp near Austin, but the epidemic was of a mild t3rpe. 

From New Orleans the epidemic of cholera affected slightlv the" garrison 
of Jackson Barracks; it was carried to Fort Jackson, Mias./Vidalia, La., 
Vicksburg, Miss., Madison, Ark., but owing to the stringent hvgienic 
measures that had been adopted at those i)laces in view of the approach 
of yellow fever, no extended epidemic occurred. 
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CHAPTER XVI. 

THE EPIDEMIC OF 187S IN THE L-MTED STATES ARMY. 

TiiEclioicraepHlcmioof ISTa in tJie United States had but slight effect 
n|>on tlie troojis serving within the limits of the epidemic influence. This 
fljiidcmic wa» confined to, but prevailed throughout, the valley of the Mi*- 
■nauppi and its tributaries. The eariy cases occurred in the city of New 
Orleana. From that city the disease waa carried northward. Again were 
river Eteamors the active porters in the epidemic diffusion. Cholera be- 
came epidemic at all points attacked, although it assamed a pandemic 
form at once. During the entire season of epidemic influence the disease 
was governed by the same well-defined laws that had been presented by all 
other demonstrations, and the fact that the disease did not assume its ac- 
customed epidemic violence in the lai^r cities, and that its most malig- 
nant demonstrations were confined to small country towns and villages, is 
alone duo to the fact that the larger cities were protected by energetic 
health boards assisted by the active cooperation of municipal authonties, 
while in the small countrv towns the most cnlpable negligence was shown. 

At many of the cholera-infected points. United States troops were 
stationed, but it was only at Monroe, Ia., Nashville and Chattanooga, 
Tenn., Lancaster and Lebanon, Kv., St. Lonis Barradcs, Mo., and I>eD- 
nison. Texas, that any epidemic influence was observed. In no way dur- 
ing the epidemic was cholera spread by movements of troops; but. in 
every instance in which it occurred among them the cases were traced to 
direct contact with cholera-infected citizens living near their quarters. 

In tins epidemic the efhciency of active hygienic measures and a strict 
system of non-intercourse (which can be most perfectly accomplished in a 
military command) combined with a radical stamping out of the disease 
whenever it may occur, was fully demonstrated. 

Late in April, 1S73, a large body of Tennessee convicts employed as 
Iai>orers on the line of Memphis and Paducoh railroad were attaclced by 
cholera in their camp about twenty (30) miles out of the city of Memphis. 
On the 14th of May following the disease continuing, although comnara- 
tivt'ly but few dentlis had occurred, the Stat« authorities removed the 
convicts from their camp to the State Penitentiary at Nash^^lle. and 
seventy-five convicts, the entire party suffering "from tUnrrhcea, cpioun 
tcaiery ftmh, accompanied in ivri/manyca.-'eit with naiuma itwl mmUinff," ' 
were received in theprison, then containing three hundred and fifty (^50) 
healthy prisoners. For the result of this importation of cholera the reader 
is referred to my narrative of the Cholera Lpidemic of 1871. 

' Narrative of Cholera Epidemic ot 1878 in the U. 8„ p. 14a 
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On the 22d of May cholera escaped from the penitentiary and seized 
iil)on the beautiful city of Nashville, where to July 1st, accoFding to the 
statistics of Dr. W. K. Bowling, no less than six hundred and fortv-seven 
(()4T) deaths occurred. Ash iSirracks, situated on the northern suburb of 
the city, was garrisoned by the 16th U. S. Infantry, and as the epidemic 
assumed such grave ])ro))ortions, the troops were moved from the Ixirracb 
to a camp at White Greek Springs, twelve miles from th^ city. All com- 
munication between the camp and Nashville, with the exception of one re- 
liable teamster who could be depended on to obey all instructions, wb8 
almndoned. * A detaclmient consisting of one officer and eight enlisted 
men remained as a guard at Ash Barracks. The family of the officer, 
thinking that in the empty barracks they would be perfectljr isolated, in- 
sisted upon remaining wit& him. At the camp no epidemic influence was 
observed. At Ash l&rnuiks a cholera death occurred in the family of the 
officer, and four non-fatal cases occurred among the enlisted men. 

To Chattanooga, Tennessee, cholera was carried from Nashville soon 
after the disease became epidemic in the latter city, by employees on the 
Nashville and Chattanooga Railroad. The first local case occurred in the 
proprietress of a railroad boarding-house. On June 20th the disease was 
nipidly spreading through the city. Two companies of the 2d U. S. 
Infantry were stationed m barracks on the southeastern side of the city. 
One fatal case occurred in the command. It beinff im{)ossible to find 
a suitable camp ground, on the recommendation of the medical officer, 
Asst. Surgeon Chiirles Styer, U. S. Army, " that the morals and hygienic 
condition of the command could be better preserved in the barracks than 
at an exposed camp," it was determined to remain in garrison. Everv 
sanitary precaution was adopted to prevent introduction of the disease, anS 
although one fatal case did occur, the germs were stamped out and no 
other cases followed the introduction. Dr. Styer, in his report, makes the 
following statement: " During the epidemieli so far as my recommenda- 
tion went, the soldiers and officers and their families used such mature 
ve^etiibles and fruits iis could be obtained and properly prepared for the 

table in libeml though not excessive quantity certain of- 

licers who could not free themselves from the influence of former teach- 
ings, confined their diet to ham and eggs, coffee, bread, and so on, and 
l)efore the diarrha^a scare had subsided, had considerable trouble chiefly 
from diarrhoea in different members of their families.'' 

At Lancaster, Kentucky, on August 10th a man, Bewley, who liad 
recently arrived from a cholera-infected district in the State of Tennessee, 
was taken with cholera at the house of a friend, where after a lingering 
illness, presenting all the ])henomena of a prolonged attack, he died on 
the twelfth day. The excreta of this case were not disinfected, but were 
thrown upon the ground in rear of dirty outhouses. August 14th a 
negro who nursed Bewley, and on August 15th, the father-in-law of liewley, 
died of cholera, and a malignant e])idemic was instituted. The man 
from Tennessee lived until August :i-2d, and his death was preceded by 
nineteen (19) choleni deaths, all of which were directly traceable to him. 
In this local epidemic, among other most interesting demonstrations of 
cholera i)eculiarities was an exhibit of the ability of the infectious princi- 
ple to attach itself to inanimate objects, from which it can be trans- 

^ This mail was not peiiuittoa to associate with or to live amon>r the men iu 
camp. 
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ferred to the hnman organism with faUil efffct. After BewJey's death, 
Aupiist 52d, the family loft the liouse and the room iu which the death 
o«iirn*d remaiued closed nntil September 30th, when it was opened and 
occupied by an old lady, in whose person cholera was rapidly developed 
and elie speedily died. 

One company of the 16th Infantry waa doing garrison duty at lAncas- 
ter: the troops were camped on high ground east of and immediately ad- 
joining the town. August 23d the company drummer and his wife, who 
uve"l in the rear of the captain's quarters outside of the limits of the camp, 
wore takon with cholera within an hour of each other and both died within 
twelve hours: The clothing of this couple had been washed by a negro 
woman who lived in the infected district, and only a few hours before they 
were attacked the clothing had been retnmed to the owners. August 
29th a soldier was taken with cholera and died within twenty-four hours, 
and the next day his comrade who occupied the same tent and slept in the 
Huno bunk also died. One of these men had nursed and assisted in 
prvpnring for burial the bodies of the soldier and his wife who had died 
on the ilM. The other was known to have frequented negro cabins in 
iltv infected districts. 

Angnst 30th the troops were moved to a new camp ground two miles 
from town. At this camp one cholera case occurred soon after the re- 
moval, but recovered. 

At Lebanon, Ky., the epidemic of 18T3 was precedeil by the occur- 
rence of severH] seemingly isolated cases. July 10. a fatal case occurred 
in n negro who had come from an infected house in Taylor county, Ky. 
Au^st 11th, a nogress, also from the infected district in Taylor county, 
dicHl, and from that date to the ISth several suspicious cases were known 
to hare occurred. From August 18 to the 2ath five (5) seemingly isolated 
case* occurred, but all these cases with oue exception resided upon or near 
a fim^l stream which formed a drain for the town. Disinfectants were 
employed in none of these cases. The excreta were tlirown into or on the 
bank of the drain, which was at that time almost dry. Upon the banks 
of this small stream and in the immediate vicinity of the houses In which 
the preceding cases had occurred, was a town well. 

The Marion County Fair, which commenced August 26th, was held 
upon high and unwatered ground. Water from the indicated well was 
oonveyod in carta and wagons to the fair ground. .\^uguet 26th the 
water in the well was low. August 27th a violent rainstorm deluged the 
country, and this well, from surface washing, was filled to overflowing. 
Ihu-ing .Vugnst 26th and 29th the attendance n{H)n the fair was large. 
Augnet 30th a cholera explosion occurred, and was at first confined ex- 
cln^vcly to those who had been in attendance upon the fair. In all 
quarters of the town of Lebanon, in the-most isolated portions of the sur- 
rounding counties, cases of cholera occurred with surprising rapidity. 

One company of the Ittth U. S. Infantry was doing garrison duty in 
the town. They were in comfortable barracks on higli ground, and were 
supplied with water from a well which, fortunately, was so situated as to be 
beyond easpicion. As the command vraa in most admirable sanitary con- 
dition, ana as cholera was so extensively diffused over Marion county, 
no advantage could be obtained by moving these troojis. They therefore 
remained in barracks. But one case of cholera occurreil in thecommand, 
and that in the person of a married soldier who hjwl been permitted to 
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live with his family in the town. No case occurred within the limits of 
the barracks. 

On the last of ^lay, 1873, a case of cholera was reported among the 
troops at Monroe, La., and in June another case was reported at the same 
post; both of these cases terminated fatally. No cases occurred at Jackson 
fearracks, or at the garrison near the city of Jackson, Miss., althougli 
cholera was epidemic among the citizens of New Orleans and Jackson. 

At the Cavalry Depot, St. Louis Barracks, one case of cholera occurred 
July 14th, in a recruit who had recently joined, and who died after an ill- 
ness of about ten hours. Every precaution was taken by Surgeon B. A. 
Clements, U. S. A., owing to which no other cases occurred, although a 
marked tendency to choleraic diarrhoea manifested itself. The narrative of 
the cholera epidemic of 1873 contains a statement of the sanitary precau- 
tions adopted, and as those portions of the city of St. Louis contiguous 
to the barracks were cholera-infected, the escape of the troops from the 
epidemic is surelv owing to the precautions adopted by Dr. Clements. 

But one cholera case was reported in 1873 among the trooM serving 
in Texas, and that one was in the person of a man of the 11th IT. S. In- 
fantry while on escort duty from Fort Griffin at Denison, where the epi- 
demic existed in some violence. 

The authorities upon which this history has been written, are: 

1. A Statistical Report on the Sickness and Mortality in the Army of the 
United States, prepared under the direction of Thomas Lawson, M.D., Surgeon- 
General, Washmgrton, 1840, and whicli embraces a period of twenty years from 
January, 1819, to January, 1889. 

2. A Statistical Renort on the Sickness and Mortality in the Army of the 
United States, preparea under the direction of Brevet Brigadier-Grener9J*^Thoinas 
Lawson, Surgeon-General, by Richard H. Coolidge, M.D., Asst. Surgeon, U. Sw A 
Washington, 1856, and which embraces a period of sixteen years from January. 
1889, to January, 1855. 

8. A Statistical Report on the Sickness and Mortality in the Army of the 
United States, i)ropared under the direction of Brevet Brigadier-General Tliomas 
Lawson, Surgeon-General, by Richard H. Coolidge, M. D., Asst. Surgeon, U. S. A, 
Washington, 1860, and which embratres a period of five year's from January, 1855, 
to January, 1860. 

4. Circular No. 5, War Department, S. G. O., Washington, May 4, 1867. Ke- 

goi*t on Epidemic Cholera in the Armv of the United States during" the year 1866. 
iy Brevet Lieut. -Col. J. J. Woodwanl, Asst. Surgeon U. S. A., Washington, 1867. 

5. Circular No. 1, War Dept.. S. G. O., Washington, Jime iO, 1868. Report on 
Epidemic Choleiti and Yellow Fever in the Army of the United States during the 
year 1867, by Brevet'Lieut.-Col. J. J. Woodwarcf, Asst. Surgeon, U. S. A^, SVash- 
mgton, 1868. 

6. Report on Cholei-a Epidemic of 1878 in the United States, by Ely McClellan. 
M.D., Asst. Surgeon, U. S. A., Washington, 1875. 
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CHAPTER XVII. 

CHOLERA ON SHIPBOARD.' 

occurrence of epidemic cholera on board vessels in the U. S. 
IxNtn so infrequent and the preventive mcarm have been so suc- 
itpplied. that tlic details of such outbreaks are meager. 
M Director A. C. Gorgas rejiorts that in January 1859, while 
off iVfanik. in the East Indies, on board the U. S. S. Germantown, 
eak of cholera occurred. Three cases made their appearance, 
and second cases died, the third one recovered, treatment having 
■easfnlly applied during the premonitory diarrhtP-al pheuomena. 
listed on ehore at the time, and the three patients had Deen on lib- 
ttentioa was at once directed to all cases in wliich diarrhteal 
na were present, and the greatest care was taken in getting rid of 
tu, and m the destruction of all bedding and clothmg belonging 
tivnta. 

orgas also reports that in March and April, 1867, while at Monto- 
A.> on board the U. S, S, Brooklyn, one case occurred, not fatal. 
existed on shore and there had been communication with the 
the patient. The Brooklyn went to sea. The usual preventive 
were enforced, and no further eases occurred. 
al Director Thomas ,1. Turner retwrta that in October, 1867, at 
' Yard. Philadelphia, on board the U. S, S. Potomac, an outbreak 
lie cholera occurred. The officers and crew of the Potomac aggre- 
' men. UTiere were 05 cases of the disease with 32 deaths. No cases 
i were known to exist on shore in the city of Philadelphia, cither 
\, the time, or afterward. The origin of the disease is ascribed 
o of the Delaware river water, and the position of the Tessel in 
a short distance from the outlet of a mam sewer lends credence 
uppooition. The measures used to prevent the spread were as- 
1. Stopping at once the use of the river water for all purposes, 
on of all those affected with the disease. 3. Prompt, attention to 
mieunting any diarrhieal phenomena. 4. The immediate removal 
ita and dejecta. 5. Free ventilation, cleanliness and dryness of 
6. The free use of limewash, carbolic acid and ferric sul- 
solntion. The e])idemic was eiidetl within 60 hours from its 
Its arrest was attrtbutetl to tlie prompt measures institutod by 
r and their military enforcement, 
amcr formulated for the use of the National Boanl of Health 



114 ASIATIC CHOLERA. 

(and his suggestions were published in the Sanitarian for Junc^ 18S3), 
preventive measures to be applied to vessels in the event of an outbreak 
of cholera at sea: 

" Cholera at sea — Isolate the patient, receive all the dejecta in reoeptades 
partially' fille<l with sea-water, or, if in a steamer, in such receptacles partially 
filled with fresh coal ashes from the fire-room, and then throw the mass over- 
board. The ashes contain iron salts, and in so far as the iron salts are present, 
are more or less disinfectant. Bum all clotliing, bedding or like articles soiled bv 
any of the ejecta. Bury overboard, and early. If the decks should be soiled witb 
tlie ejecta, hme wash, and afterward scrape, and bum the scrapings. Inspect the 
water supply. Boil all used for drinking or culinary purposes. Use distilled 
w^ator if practicable. Inspect food and cooking. Inspect all passengers and crew 
to. discover symptoms or premonitory diarrhoeal pnenomena. More than one 
movement of tlie bowels per diem, under the circumstances, to be regarded aa 
suspicious, and the person so affected kept under observation. The personal 
cleanliness of all hands to be insisted upon. The use of the cholera belt of flan- 
nel to be enforced. The cleanliness, dryness and ventilation of all inhabited 
apartments to be secured." 

In the years 1877-78-79, during the prevalence of epidemic cholera 
at numerous ports on the Asiatic station, no cases occurred on any of the 
vessels composing the U. S. Squadron on that station, and there was a 
notable decrease of all diseases of the alimentary system attended with flux. 
This freedom from such disease movement is ascribed to the use of dis- 
tilled water for all purposes on board the vessels on the station. It 
must bo observed that the distilled water used on naval vessels is obtained 
by the distillation of sea- water. No water from the shore should be used 
on vessels pronded with a distilling apparatus, and if necessity reouires 
the use of water from shore, such water should be boiled, filtered and 
then aerated. This, with the preservation of perfect dryness and cleanli- 
ness of the vessel, affords the best means of protection. 

The medical records of the U. S. S. Lackawanna report the appear- 
ance of cholera on board that vessel while at Calcutta in December, 
1872, which was ascribed to the use of bad water. There were 5 cases 
and 2 deaths. The disease existed in the city at the time, and on the 
banks of the Ganges and Iloogly rivers. The prompt departure of the 
vessel, with isolation of the sick, and the usual measures of cleanliness and 
disinfection, terminated the outbreak on board. 

Surgeon M. L. Ruth, U. S. Navy, reports from memory an outbreak 
of cholera on the passenger ship Florida, on her voyage from Uavreto 
New York in the fall of 18GG. The Florida, a screw steamer of about 
3,000 tons, left Havre during the latter part of Octol)er, of the year men- 
tioned, with a passenger list, including crew and officers, approximating 
iiOO souls. After six days at sea epidemic cholera appeared. There were 
157 ciusos with 45 deaths. The disease exhausted itself within twelve dayp. 
No cases of cholera wxtc known to exist at Havre at the time of departure. 
Tlio ship was overcrowded. Water in the tanks that were opened on tlie 
fifth day had been submerged in the tanks, and had also been taken from 
an infected source, as was afterward demonstrated. It was bad and 
brackish. 

The stiiling ship Mercury, which left Havre a day or two subse- 
quent to the Florida, and whose tanks had been filled from the same 
source, had cholera ap])ear when six days out, with, it was stated, thirty 
deaths. As the Florida's tiuiks had been filled six wrecks before those of 
the Mercury, and as no ctises were known to exist at Havre previous to 
the sailing of these ships, Dr. Ruth infers that perhaps from forty to 
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■fifty days is the time neceseary for tlie developmeut of the cholera germ 
in water, eHpecially as it iippears tliat iu a few (lays after the departure of 
theee shipH cholera appeared at Ha^Te. 

On board the Plorida there was no distilling apparatUB, and when 
Dr. Ruth took charge, coincident with the isolation of the eick, as far as 
practicable the further use of water from the tanks waa arrested, and only 
after boiling, filtration, aeration and mixing witli red wine, waa it allowed 
to be used. Attention was paid to the checking of the premonitory diar- 
rh(i!a. No cabin pasaongers were attacked. Ttui dead were buried with- 
out delay. After beginning the use of the filtered and boiled water the 
disease abated. 

Dr. Ruth reports that in the late cruise of the Essex around the 
world the use of distilled water appears to liare secured almost complete 
exemption from alt forms of bowel disturbance. 

Cholera appeared on board tlie U. S. 8. Frolic, at Cherbourg, 
Franco, October IGth 18(i6: T cases occurred, with 5 deaths, among men 
who had been on shore. The crew consisted of 116 persons. October 
26th the sick were transferred to the hospital ehip Fort. The Frolic 
was fumigated by burning sulphur, and no more cases occurred. 

The recent statistical reports of the health of the British navy (188^) 
show similar experiences to our own. Their vessels on the East India 
station have been attacked by cholera from tlie use of bad water by the 
crew on aliore. The Espoir had S cases with 5 deaths at Foochow, 
China. " The men who were attacked had partaken of lemonade made 
by the Chinamen, the water for which was drawn from a well in the most 
infected part of the city." The vessel proceeded to Hong Song without 
any other cases appearing, and was thoroughly disinfected there. 

The Flying I'lsh gunboat had 7 cases with 2 deaths at Chcfoo, 
China, where tne crew were on shore on liberty. The vessel put to sea, 
and was cleansed and fumigatctl with the result apparently of ending the 
attack: but on reaching the Corea, two more cases occurred. The crew 
were then lan<led on a Itarren island, under tents, until u more thorough 
cleansing of the vessel was had and sulphur was burned iu the hold and 
storerooms below. Ko more cases occurred. 

'■ With cholera prevailinfc. 8s it did, in Cheloo, when the habits of the natives 
are known, it is not difficult to trace the cause of the outbreak. The vegetables 
gTawn for the use of the town, among which are lettuce, cabbases and pumpkina, 
iktv watered with the frtah excreta of the inh<Ailants diluted with wat«r: and 
Uw> bread is made, and tlie milk, which is very plentiful, adulteniteil, wiUi the 
water from 'one of the worst' wells in this flilhy town. To the milk the medical 
ofBcer Hpeciallj attributes the disease: both the men who died of cholera were ex- 
t;eptioDally lar^ milk drinkers, and all the wardroom officers, who also drank 
tnuk freely, suffered from diarrhoea." 

Tlie following sanitary precautions in regard to cholera were established 
by the British Admiralty, August 3, 186C: 

" There appears to be little dotibt in the present state of knowledge with re- 
elect to this disease, anil hope of auccessfully combating it is very much liraiti.*d 
1o iu nartiest sti^e, that of the premonitory diarrhte h; and it is to the fact that 
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value in inducing them to present themselvt 

sary to inititute such measures as may permit of a daily knowledge of the general 

stale ut livalth of the individual members of the ship's company, and of the men 

Id barracks, being obtained. For this purpose ray Lords direct — 
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" 1. That the petty officers of messes be desired to exenase an tmobtmshfe 
watchfulness over the men composing their messes; that they report to the medi- 
cal officer any man whom they may know, or have reason to suspect^ to be laboring 
wider diarrhcea, or who may appear to be in ill-health; and that it be impressed 
upon them that by evincing an intelligent interest in this directioa they will do 
much to prevent any outbreak of cholera on board. 

<< 2. Once dailv, at least, at a time when the majority of the men are in their 
messes, a medical officer shall go round the different mess^ecks and ascertain 
from the petty officers of messes whether there is any one requiring his attention. 

** 8. The officers of divisions, when inspecting their men, shall take notice of 
any man wlio mav appear to be in ill health, and shall cause him to be at onoe 
taken to the sick-bay and reported to the surgeon. 

** 4 Twice daily, at least, the head shutes, as well as the shutes of the different 
water-<>lo6et8 in the ship which are much used, shall be washed down with a solu- 
tion of cliloride of zinc, in the proportion of one part of Burnett's solution of 
chloride of zinc to thirty of water, or chloride of lime may be freely used instead, 
and instructions shall be ^ven to the captain of the head to report to the surgeon 
any man who, from makmg repeated use of it, may be suspected to be laboring 
under diarrhwa. 

** 5. Should cholera have established itself on board any ship, the ufanost care 
is to be taken that the choleraic discharges, whether from the stomach or bowels, 
are largely mixed with the solution of the chloride of zinc or some other disinfect- 
ant before they are thrown away, and that any clothing or bedding contaminated 
with the dischai^ges be destroyed. 
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CHAPTER XVIIT. 

GENiaiAL REMARKS AND SOME LEADING THEORIES ON THE 
NATURE OF CHOLERA. 

In attempting to set forth the causation of cholera bi aa complete and 
eatis&ictory a manner as is compatible with our actual knowledge of the 
subjoct, it will not be possible to avoid entering into the land of tliTOrv 
and speculation. There is probably no other disease the etiology of which 
lias been, and continues to be, so much in dispute as that of cholera, 
Heatod diecussions and prolonged controversies concerning Us essential 
nature have, indeed, nuirtetl the history of the disoaBc from its firrt ap- 
pearance among ub. At the prosent day the vast majority of competent 
writerB agree that Asiatic cholera must have ii epecial and distinct exciting- 
cause. Ordinary agencies, general, local and individual, without the 
addition of this ultimate and essential something, are utterly inadequate 
to i>roduce it. In other words, Asiatic cholera is always tne result of 
specific infection. And from recent inquiries it seems probable that the 
carriers of the infection are certain particular micro-organisms discovered 
by Koch, and now generally known by the name of comma-bacillL It 
may be well to admit at the outset that unless we accept Koch's theory, 
the special and essential exciting cause of epidemic cholera is still un- 
known. But before presenting an account of the German mycologist's 
doctrine, which assumes the raicro-paraeitic origin of the disease, it will 
be both interesting and instructive to review some of the leading theories 
that liflve been advanced rc^rding the nature of cholera." 

The Water-Miasm Theory of Bayer.— In 1832, M. Bayer' pro- 
pounded a theorv tracing the disease to a miasm which wa^ contained in 
the water of tardy rivers and boggy pools. These pools and marshes lib- 
erate the miasm during the evaporation of water; the miasm then be- 
comes mixed with the atmosphere, and thus produces the disease. 

In coantries surrounded by mountains and abounding in lakes and 
marshoB, Bayer asserts that cholera prevails most severely. On the other 
hand in countries throngh which streams pass with some rapidity, where no 

' It is aa unnecessary mi it would be unprofitable to examine critically all tlie 
multitude of etiolo^cal views on cholera that have at one time or another L-om- 
nuuided the attention ot the profession, nor has it been deemed advisable to enter 
into on eliUranite discussion of all tliose doctrines which are here reproduced. 
In connection with most of them, however, sufflcientcomment will be made to full; 
acquaint the reader with Ilie estimatioD placed by the editor upon theui. Tlie 
opinions of a few writers wiU be quite briefly sumraariKed without comment, the 
reader being-iOf course, at liberty to draw his own conclusions. On the other hiind, 
tlic writings ot some nuUiors will reccivG ven[umple attention. 
^^^^enkers Jgumal of State Medicine for IBSS (lucnamara). 
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stagnant waters aro found, and where the foundation is rocky and the soil 
sandy, cholera has not made much impression. 

The power of the infectious matter eyolved from the water with which 
it had combined is increased by the admixture of marsh miasms. So 
that, according to Bayer, the water of rivers will carry the matter in this 
comi)ound state, and evolve it in different quantity and varying degrees 
of intensity, according to the activity of the powers causing its disengage- 
ment. 

The theory of Bayer rests on assumptions and not facts. It has been 
discarded as untenable. Nevertheless it shows that contaminated water 
was early recognized as an active agent in the dissemination and propaga- 
tion of cholera. 

The Fermentation Theory. — An etiological doctrine frequentlv 
advanced may be called the old fermentation theory. According to this 
the action of the cholera poison is similar to the fermentative process. 
The germ of the disease is not in itself active. It must first unaergo a 
cliange in which gaseous by-products, the true ]X)ison, are evolved. This 
process was assumed to occur in the ground, in such places as presented 
suitable conditions, and whore a mixture of the " cholera principle" with 
the peculiar * 'soil princii)le*' could be effected. It was compared to alcoholic 
fermentation, in which an indifferent fluid containing sugar is changed 
into alcohol through the action of a ferment. A catalytic force was sup- 
posed to be the agent causing such changes. The fungi of fermentation 
were unknown at that time, and hence this theory was a very in^nious 
h\'])othesis, lacking the sup^jort of actual knowledge concerning tne true 
nature of fermentation. As will appear further on, Pettenkofer, even to 
the present day, upholds a theory that bears a decided resemblance to this 
old fermentation doctrine. 

The Excrementitious-Poison Theory of Snow.' — In 1849 Dr. J. 
Snow asserted that the poison of cholera being swallowed acts directly on the 
intestinal mucous membrane. At the same time it is reproducea within 
the body and pusses out, much increased in quantity, with the discharges. 
Afterward these discliarges, chiefly by becoming mixed with the waters 
of rivers and wells, reach the alimentary canals of other persons, and give 
them the same disease. 

According to Snow, the methods of propagation of cholera are four in 
number: 

Ist. Moist excreta on clothes and bedding of infected persons may 
be carried by the vapor of water and enter the nostrils and mouth and be 
swallowed. '-.M. Dry excreta on infected clothing may be wafted a short 
distance by the air when the clothing is moved or unfolded. 3d. Nurses 
and those who attend the sick may introduce the poison into their system 
by not washing their hands beforetoking food. 4tii. Utensils used bv the 
sick and not i)roperly cleansed may also contain the germs of the disease. 

Snow's writings show that he was a careful observer, and although he 
remained in ignorance of the true nature of the infecting agent, he never- 
theless should receive the credit of having ascertained the manner of its 
behavior, and a favorite mode of its dissemination. 

The Cholerine Theory of Farr.— Dr. AV. Farr, in 1852 stated that 
the disease was causc^d by a specific organic matter, the zvmotic principle 
of cholera, which he called chnlvrim'. lie believed that "a varietv of that 



» On the ^lodo of Comnuinic-iitin",- CholiMii. By J. Snow. London, 1849. 
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butter was produced in India in certain uufuvoniMe circiimBtancea; it liad 
Ehe property of propagating and multiplying Itself in air, or wiittr, or food, 
ind of destroying: men by producing in sncceBsivo attacks a series of pbeiiom- 
toA which constitute Asiatic cholera." He says: *' That cholerine is anor- 
pjiic matter cannot, 1 think, be doubted hy those who have studied the 
irholeof its phenomena and the general laws of z^inotic distmae. The great 
iueetions remain — Is cholerine produced iu the human organization alone, 
Ind propaguted by excreted matter? Is it produ<}ed and propagated in 
tead animal or Tegetable matter, or mixed infusions of excreta and other 
natters out of the body? Is it proitugated through water, through air. 
Qirough contact, or tnrongh all these uhannela?"' He himself was 
Btiable to answer thcao queries. It appears, therefore, that Farr'a views 
irere rather unsettled and quite hyjiotnetical. But as far a* they went 
Uiev were decidedly ingenious and suggestive. 

ICiehl's Theory. — A German physician, Kiehl,' who practiced in India 
[or many yearju. believed the canse of cholera to be a contagion first formed 
ill the human organism itself, altogether independent of climatic or other 
Utemal influences llo says that the cholera of the present day arose in 
JoBsore in ISIT, and was thence spread by the flight from Jessore and bv 
Bastings' army through Bengal. It gained access to Europe only through 
bnman inCercourse, and v/as certainly not generated there. Prior to 
1817 cholera existed only in India in endemic form, but at that time its 
batare underwent a complete change. The disease now became epidemic, 
fend this metamorphosis is to be accounted for only by some alteration in 
Uie phyaeat condition of the natives. The latter consisted in blood-poison- 
ing mdnced by breathing vitiated air, the result of overcrowding. It oc- 
curred at the time of the fair at Jessore, during a season of deficient rain- 
bll, when there was a scarcity of drinking water and a failure in the rice 
crop. In Europe cholera is never autochthonous, but is spreail by a 
contagion existing in the breath or in the dejections of cholera patients. 

Comment on Kiehl's theory is hardly called for. Yet it will be seen 
that, with certain modifications, his blood-poison theory received at dif- 
ferent timc-8 a wide currency, and that even to-day the search for jjoisons 
in the blood of cholera patients continues. The similarity between the 
]>oison theory of Snow and the much later doctrine of Kiehl is apparent, 
•a is also its resi^mblance to the views of Johnson, that wilt next occupy 
our attention. 

Johoson's Blood-poison Theory. — This theory was at one time 
♦xtensively accepted bv phvsieians. But on the showing of comjietent 
ftnd impartial writers litte Alacnamara, Simon and others, it appears quite 
Untenable. In point of fact, at the present day it has but few supporters. 
According to Dr. George Johnson, tJien,* absorption of a miasmatic jmisoii 
results in a primary alteratiou of the blood; that in turn leads to the 
characteristic jihonomena of an attack of cholera. 

Johnson believes that there is much evidence to show that the jwiwrn 
of cholera may be inhaled as well as swallowed. If inlialed, it must lirst 
enter the blood before it can reach the alimentary canal. 

In a large number of cjufes of malignant cholera, constitutional disturb- 
ances precede the local intestinal manSestations; in other words, the disiaiso 

' Report on the Mortality of Cholera in England in 1848-49. Bj- Dr. W. Fair. 

• Uber den UrsprunK "nd die VerhUting iler Seudieu. Eb-leutert durcli dan Bei- 
■pjrj der aoBlwikeiiiltm Clioleru, Von W. F. P. Kiehl. Berlin. I86S. 
t 'Hotw on Cholera. By Dr. G. Johmmn. London, 1886- 
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' has a period of incubation marked by malaise. The copions diBchargeg 
from the intestines are the efforts of nature to eliminate the poison from 
the system and thus to cause recovery, and consequently if the secretion 
be checked, the risk of fatal collapse is greatly increased* The albuminous 
condition of the urine points to blood-poisoning, the fcetus in utero htt 
been known to succumb to the poison, and characteristic discharges have 
then been discovered in its alimentary canal. 

Johnson also maintains that the specific poison of cholera exercises an 
influence on the arterioles of the lungs and causes spasm of the muscahr 
coats of these vessels. This leads to the imperfect aeration of the blood, 
and there is produced a venous congestion of the right side of the heart, 
and therefore systemic poisoning. 

Relying on all these facts, l)r. Johnson administers purgatives, snch 
as castor-oil, etc., in order to assist the action of nature in draining awaj 
the specific poison. 

The results of the purgative plan of treatment as pursued by Johnson 
and his followers have not been such as to place his claims on the assured 
basis of empirical truth, wliutever theoretical objections might be raised 
against the acceptance of the theory. 

Moreover, Simon bis |x>inted out that all the well-established facts of 
cholera are explicable on the assumption of a secondary blood-infection, 
resulting from the diseased condition of the bowels. Primary blood-poison- 
ing Simon rejects as an untenable theory. 

lie says: 

** I do not find it proven, nor do I see any theoretical convenience in taking for 
granted that cliolera begins as an active blood change capable of producing pri- 
mary collapse. The facts, so far as I know them, can all be reconciled wiui the 
belief that cliolera begins as bowel disease, producible by direct contagion, without 
even a passive intervention of the blood." 

Further on he writes: 

" In qiiostioning the fact of a primary blood-poisoning in cholera. I, of course, 
do not iiitond to donv tliat the blood during cholera is poisoned. From our ear- 
hest knowledge of tfie disciuse it has been on record that where pregnant women 
have cliolci*a the intrauterine olfspring almost invariably dies." ^ 

The cuuse of the infant's death, ho holds, has been shown to be true 
choleraic infection. Finally in the ** Ninth Report to the Privy Council," 
London, 18GT, Mr. Simon remarks that, **tlie notion of a primary blood- 
poison in cholera seems tending more and more to be superseded.^* 

Maonamura also takes up Johnson's conclusions seriatim and points out 
that tliey do not accord with the facts, recognized as such by the best 
authorities. 

It may be stated, however, that Johnson, in spite of these and manr 
other adverse criticisms, still adlieres to his former views. And quite re- 
cently, before the Royal Medical and Chirurgical Society, he read an elabo- 
rate argument in support of his doctrine.' 

TheTheory of Ilisch.--Decomposing:-Dejections.— II ist^h/ an ex- 
perienced Russian practitioner, maintiiined that the contagium of cholera is 
not given off directly from the bodies of the sick, but is formed by the decom- 

' Report on Public Health for 1866. 
•^ The Lan(H?t, March 2H, 18«5. 

2 Untei-suchungeii i'lbcr die Entsteliung und Verbreitung des Cholera-Con- 
tagiuins, etc. Von F. Ilisrh, St, Petei-sburg, 1866. 
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|)odtion of tbeir dejections, when exposed to the action of the air. After the 
introduction of the contagiitm the epidemic arises independently of any tel- 
luric infloences, provided only the diffusion of the poison is possible, and 
under all those conditions which especially favor putrefactive processes. 
When the cholera contagium comes in contact with putrefying substances 
a fresh supply may be produced by their decomposition. Vi hatover hinders 

Sutrefaction and decomposition (low temperature, abstraction of water and 
isjnfection), hinders also the further prwiuction of the cholera conta^um. 
This contagium may be carried from the sick to the well by the air, by 
water, or by handling objects soiled with cholera dej'ections. 

The views of llisdi were at no time reeardetl with much favor by his 
confreres in Russia. Yet it will be seen that they are not unlike some of 
the more modem conceptions on the nature of cholera, as explained in tbe 
writinf^ of authors of different nationalities. Even so competent an 
anlhonty as Macnamara has propounded a theory that bears an uumistak- 
•ble resemblance to the views of Iliach. 

Brjrden's Monsoon Theory. — Dr. Bryden supposed the cholera 
roQtMgium to be a miasm, lie assorted that this miasm grew and flour- 
ished only in lower bengal, in the delta of the Ganges and Drahmapootra. 
Here the disease had its endemic hnme. It was carried hence periodically 
in epidemic waves by the moist winds of the monsoon. He did not deny 
that cholera might be propagat«d through human interconrse, but still he 
n^rde<l the atmosphere as the main channel of it« diffusion. 

Rf-sarding the ultimate cause of the disease he hud no definite opinion. 
Still, he thought it resembled in its behavior an organized vital boav. It 
had periods of growth, existence, decay, revitalization, and final ileath. 
Time, place aTid atmospheric conditions were all so many factors that in- 
flnencM its api>carance and spread. The germs lay hidden in the ground. 
Under bvorable loc]il and atmospheric conditions their vitality was ronsod 
into full play. Currents of wind then propagated the active poison. 

lie maintained that the destructive epidemics were due to an " over- 
flowing of the endemic boundaries " of the disease, as indicated above. It 
mav be remarked that Brydeu's views accord in the main with those of 
Dr." Boasley. of Midnapore {Report on Cholera, 1806-68). 

The theorj- of Brj-den is not tenable. Tested by the actual experience of 
numerous epidemics, it fails completely to afford an adequate explanation 
of the origin and propagation of cholera. Kuchenmeiater' luis taken 
the pains to show that not one of Bryden 's conclusions regarding the mon- 
tvoous as curriers of cholem is in harmony with positive facts. 

The Ozone Theories. — A German writer. Stiehmer, advancetl the 
theory that cholera was due to a deflcient suppiv of ozone in the atmoa- 

Shcre, and the same theory in a somcwliat modified form was revived at a 
iter period by Lender, also a German. Other writers have published 
■imilsr views. 

The ozone theories were at one time subjects of serious consideration 
on the part of the miiiical profession. They are merely mentioned here 
as illustrating the vagaries into which physiciaiiB have &llen with regard 
to the etiology of cholera. 

The Oreanic-Dust Theory of Von Gietl. — In a monograph on 
cholera embodying the results of experience gained in many epidemics A'on 

' Bandbuch der Lclire von At-r VcrlirTiliing Jet Cholera, etc VoB Dr. F. 
KOcbeDroeislur. Eriimgun, m72, pp. 'JT3-SU1. 
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Gietl * announced his conviction that the cholera yims was contained Id 
tlie intestinal discharges, and that it was capable of speedy reprodaction. 
He also showed that persons having diarrhcea, without experiencing an) 
particular pain or discomfort, might nevertheless start an epidemic. He 
mentions the fact that many toxic substances may i)roduce choleraic symp- 
toms. A differential diagnosis based on symptoms is not possible. Vim* 
lent Asiatic cholera can only be recognized as such when several cases occnr 
in quick succession. The cholera poison having entered the body from 
without, abstracts large quantities of fluid from the system of the patient, 
by its action upon the gastro-intcstinal mucous membrane. It retards the 
flow of blood and the current of vital juices, and finalljr stops their move- 
ments completely. These disturbances explain the terrible phenomena of 
the disease.as well as the six^edily fatal issue. Organic dust is the carrier 
and disseminator of the cholera-poison. Like all other dust, the cholera-dust 
does not enable us to recognize the virus through any characteristic shape 
of its own. We find the same condition of things in other diseases; for 
we are unable with the aid of chemistry and microscopy to differentiate 
healthy pus from that tainted with farcy, variola, or syphilis. 

Von (Hetl was a close student and careful observer. Yet, m spite of 
all this, as well as his extended experience, he was led into the gross error 
of formulating a hypothesis that receives no support even from his own 
observations. It seems straTige that he should take refuge in so baseleesa 
view as his dust-theory, after having clearly demonstrated the infectious 
nature of cholera dejecta. 

1 GrundzQge mciner Lehreu Hber Cholera und Typhus. MAnchen, 1875. 
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CHAPTER XIX. 

PARASITIC THEORIES. 

We come now to a number of doctrines that may be considered under 
the common heading of parasitic theories. They are peculiarly interest- 
ing on account of their recent revival, in principle at least, by the announce- 
ment of Koch's views. It has been thought advisable to devote a separate 
chanter to their consideration. 

Boehm,' in 1838, described and pictured various forms of cryptogamic 
ffrowth seen amid the debris of cholera dejecta. After death from the 
disease he found that the bowel contents teemed with vegetations of micro- 
fang^, and that innumerable round, oval, or elongated corpuscle* were to 
be found in all the vomits and dejections^ as well as in the intestinal canal; 
sometimes single, sometimes two, three^ four, or more, joined end to end, 
as links of a chain. 

In the microscopical examinations of rice-water dejections made by 
P^rkes in 1848, he observed peculiar granules and corpuscles which he 
did not at first suspect to be of a vegetable or fungoid nature. But he 
found lar^ numbers of vibriones. After the appearance of the drawings 
and descriptions by EUob, Thom6 and Hallier, l)r. Piirkes stated that his 
gninular bodies were identical with the corpuscles of those observers. He 
said further that he found the same bodies in 1849, in 1854, and again 
in 1805, and that they constituted the major part of the flocculi of true 
rice-water stools. 

The '^annular bodies'* or "cholera-cells'* detected bv Brittan" and 
Swayne " in the Bristol epidemic of 1849, and in part confirmed by Ben- 
nett of Edinburgh, properly belong to the category of alleged discoveries 
of cholera-organisms. 

These cells, annular bodies, or corpuscles, are described as follows: 
** They vary very much in size and apparent structure during the different 
stages of their development. The smallest are of the same size as, or 
even much less than, blood-globules, so that to show them proporlv an 
object-glass of high magnifying power, such as one-eighth, one-twelfth, 
or one-sixteenth of an inch, is required ; their walls refract light powerfully : 
fragments of them present the appearance of small sognieiiis of circles. '' 

In this connection mention must be made of a imiR»r which Mr. Fowke 
has quite recently read before the Koyal MicToscopical Society, entitled 
**0n the First Discovery of the Comma-bacillus of Choleni.''* In this 

* Ueber das Vorkommen der CTahi*unpi{koime (Pilze) im Nahrung^kanul iUt 
Cholera-Kranken, quotetl in J. Sinioirs '*R<»puii to tin? Privy (.'uuncil for I860," 
p. 518, and Die kranke Daniischleiinhaut in dor Asiatisclioir Cholera, etc. Bor- 
Un, 183M. 

' London Medical Gaaitto, 1849. » London Lancet, October 13, 1849. 

« The British Medical Journal, Mar* h 21, 1885. 
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paper he attempts to show by quotations from the writing of Drs. Brittan 
aim Swayne, as well as by drawings reproduced from their original figures, 
tliat those gentlemen are entitled to priority in the matter of the discoTery 
of the cholera-bacillus. He writes: 

** The results of Dr. Brittan's separate observations are very remarkable. He 
examined a scries of cases, from 3 to 20 inclusive, and published the results in hia 
table in the Medical Gazette, for 1849, vol. xliv., pages 580 to 542. Dr. Brittu 
found some i)e('uliar corT)usclei} to \)e constant in ine intestinal dischai^pes of 
cliolera-natients; and similar bodies, but smaller, though well deflned, were dis- 
covered oy him in the matters vomited; they appeared loiver and more compound 
in the dejections; deci'eascd as the disease progressed favorably, and ^'anished 
with tht' disappeanmce of the symptoms. Dr. Brittan afterward exaniioed, 
under the microscope, specimens of healthy fsecal matter, and the fluid stools of 
typhus, ty]3hoid, and other diseases, but failed to detect an^'thing correspoDdin^ 
with tlie peculiar corpuscles belonging to cholera-dejections, tiioug^ he discovered 
these boihcs in cases of severe choleraic diarrhoea. From these observations, be 
inferred that the bodies in question were peculiar to cholera, and bore some 
essential relation to the disease." 

But interesting as " this page of forgotten history*' undoubtedly is, it 
does not appear in the least established, as Fowke maintains, that "the 
comma-bacillus was known and recognized so far back as thirty-five years 
since, the discovery being made by two Englishmen, Drs. Brittan and 
Swayne." Fowke himself seems to feel this, for, says he, '^lamavaiv 
that objections may be taken as to the exact shape, size, etc., of the organ- 
isms figured, and the ordinary ap])earance of the comma-bacilli of KocL" 
]3ut it is certainly quite interesting to remember that * ' peculiar corpuscles '' 
resembling Koch's comma-bacilli were long ago found in the dejections 
of cholera patients, and long a^o supposed to bear some ^^ essential rela- 
tion '' to the disease. 

In the same year (i. e. 1849) Dr. W. Budd, of Bristol, expressed 
his belief that the disease depends on a living or^nism, which being 
swallowed, becomes infinitely multiplied within the ahmentary canal. The 
morbid jiction thus set up produces the flux and other symptoms of cholerd. 
This organism was described as a distinct species of fungus. 

Budd believed these fun^i to be disseminated by contact with food, 
but especially through the drinking water of infected places. 

Dr. Lauder Lindsay, 'in 1854,found large bodies, which from their allcffiKl 
resemblance to the gonidia of lichens he willed gonidic corpuscles, lie 
described these gonidic bodies as globular, colorless, nucleated, and larger 
than leucocytes. Around the central nucleus a number of spheriial 
gr«iiiules of a bright greenish-yellow or orange color were aggregated, 
lie stfites that lie discovered them in the stools of all his cholera-patients. 

In 18r)() Dr. Thomson" and .Mr. liainev stated tliat thev had found in 
the atmosphere of a ward tilled with cholera pitients ]xirticles distinctly 
liiiving life, and showing growth and movement: small flocculent massifs. 
fungi, bacteria, and vibriones; and so abundant were these as to cover somt* 
of the larger bninching fibers of the mycelium. 

Three German professors Ilallier,' Thome,* and Klob* asserted that tlu'V 

^ EkUnbui'jjrh Modi<'al and Sur^ci^'fil Journal, 1854. 

• (Jn tho Clu'iiiical Conditions of ('holi'i-.i Atmospheres. Lancet, 1856. 

*Dius C'holora C-ontagiuni. I^otanis<.lni Untersuchungen voq Dr. Ernst Hallior. 
Leipzig, 1SH7. 

"^O. VV. Thonio, Cylindrotamiiun Cljolono Asiatica*, ein neuer in den Cholcra- 
ausl(H»i'iingen g«»fimd<Mn.M' Pilz. Vii-chow's Art-hiv. vol. 38. 

^ Patfiologist'h-anatoniisihe Stuihen ueber da.s Wesen des Cholera-Processes, 
von Dr. J. M. Klob. Lt'ipzig, 1^07. 
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bad found in the dejections of cholera ratients as well as in the intestines 
of those dead of the disease, certain bodies of definite structure, belonging 
to the class of fungL They believed them to contain the active poison of 
the disease, which gained admittance to the body in drinking water, and 
thus acted directly upon the intestinal mucous membrane. According 
to them these bodies were made up of fine granules occupying a gelatinous 
substance. By subdivision they formed beaded threads, which interlacing^ 
produced a reticulum within the intestinal mucus. Hallier and Thome 
also grew and cultivated these corpuscles and ascertained that they devel- 
oped into larger spheres, resembling cells, which again rapidly multiplied. 
bounded spores, mowing on thread-like fungi, were also described by them 
in connection with these supposed cholera-corpuscles. 

At the International Cholera Conference, which met in 1867 at Weimar, 
Professor de Bary, the distinguished German botanist, read a statement in 
reference to the observations of Thome, Klob and Ilallier. He pointt^d 
out' that these observers had failed to demonstrate that the fun^ held 
by them to belong to cholera alone, were sufficiently well characterized to 
enable one to differentiate them from similar organisms seen elsewhere. 
Klob, Thom6, and Hallier participated in the conference, but appeared 
to be unable to substantiate their claims regarding the specificity of the 
organisms described by them. 

Intestinal funei, alleged to belong to cholera, were likewise described 
bv a number of other observers, and variously characterized as cocci, rods, 
elongated threads, chains of rods, beaded threads, or zooglea masses, etc. 
Among these observers may be mentioned Cohn,' Weiger,* Levis,* and 
Falger.' Naturally enough the fungus theory found many upholders. 
But it also met with very violent opposition. The opponents claimed 
that the micro-organisms found in greater or less number in the human 
cholera-intestine were developed there secondarily, in consequence of 
the changes caused by the disease. The intestinal mucous membrane, 
it was said, offered in this affection a specially favorable soil for the growth 
and development of vegetable parasites. Virchow and Hoffmann* found 
vast numbers of such fungi in the intestines of animals {)oi8oned with 
arsenic, and other observers claimed to have seen the same organisms in 
many different diseases. So, too, Trautmann,^ as long ago as 18G9, claimed 
to have shown that the vegetable parasites of cholera, which he called 
decomposition-corpuscles, were indistinguisliable from ordinary putre- 
factive organisms. ^loreover, they were present in healthy dejections, 
and contained no specific contagious principle. The gases of decomposi- 
tion were, he thought, the main agencies producing cholera. 

It is interesting to compare the objections raised against these primitive 
parasitic theories with some verv similar objections made in connection 
with Koch's recent doctrine. Perhaps it is on this m*count, so confidently 
asserted by the skeptics, tliat Koch's teachings, like those of Hiiliioriuid the 

> Verhandlungen der Cholera-Conferenz in Weiniar am 28 und 29 April, 1867. 
MQnehen, 1887, pp. 51-1^. 

' Beitrfige zur Biologie der Pflanzcn. 

*Ueberdie Cholerapilze. Quoted in Gaz. Hobd.« 1868. 

* Berieht (iber die Cnoleraausleerunf^?n, 1870. 

* Der AnsteckungBproceHs der Cholera, 1867. 

* Areenikvergiftung und Cholera, Archiv. fQr Pathol. Anat. Bt»rlin. 1870. 

' Die ZersetzungBgase als Ursa^ho zur Weilorv<'rbrt»itung der Cholera. Von 
Dr. Tmutmann. ELalle, 1869. 
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other writers mentioned above, represent but a short-lived phase in the 
attempted solution of a problem tnat it would be vain to pursue further. 
Such views are as unscientific as possible, and if not energetically combat- 
ed would hopelessly cripple all further investigation. Fortunately they 
are not entertained by a majority of those whom we most confidently rdy 
upon for active scientific work in biological matters. But we cann(i 
stop to enlarge on this topic here, except in so far as to reproduce the 
often-quoted views of Lewis and Cunningham. As a preliminary it may be 
stated tliat the repeated assertions regarding the discovery of specific fungi, 
capable of communicating cholera, finally led the British Government to 
select Drs. Lewis and Cunningham to make a special inquiry into the 
subject. This was of course long before Koch's era. In 1868 they went 
tolndia, and a number of articles giving the results of their investigations 
appeared in the lieparts of the Sanitary Commissioner with the Qovtm- 
ment of India for 1869 and 1873. The conclusions which these English 
investigators arrived at are embraced in the following sentences: 

1. No *' cysts" exist in choleraic dischai^ges which are not found under other 
conditions. 

2. Cysts or sporangia of fungi are but very rarely found under any circum- 
stances in alvine discliai^gcs. 

8. No special f unfirus has been developed in cholera stools, the fimgus described 
by Halli(.»r being certainly not confined to such stools. 

4. The still and active conditions of the observed animalculae are not peculiar 
to this disease, but may be developed in nitrogenous material even outside the 
body. 

5. The fiakes and corpuscles in rice-water stools do not consist of epithelium, 
nor of \\» debris, but their formation appears to depend upon the effusion of blood- 
phisma; and the "peculiar bodies" of Parkes found therewith correspond very close- 
Jy in their microscopic and chemical characters, as well as in the manifestations of 
vitality, to the corpuscles which are known to form in such fluid: these are gen- 
ei-ally to a greater or less degree associated with blood cells, even when the presence 
of such is not suspected, especially as the disease tends toward a fatal termination, 
when tlio lattor liave been fnxiuentlv seen to replace the former altogether. 

6. No sulficiont evidence exists tor considering that vibriones, and sucli like 
oi'ganisms iirevail to a greater extent in th(» discharges from persons affecte<l with 
olioh'iii than in the disci larges of other pei'sons, diseased or healthy. But that the 
vibriones, bacteria and monads (micrococcus) may not be peculiar in their 
nature, and may not be tlie product of a peculiar coml)ination of circumstances, ablo 
to give origin to peculiar phenomena in predisixjsed persons — is not proven. 

Ill this connection the fact that in our own country, the late Dr. J. 
K. Mitchell,, writing more than fifty years ago on the " Cryptogjimic 
Origin of Diseases."' almost anticipated our modern *'germ tlicor}%'' dosiTves 
also to be remembered.* 

The vibriones described ])y Pouchct in 1849, the cercomonas of D;i- 
vaincj, and the micro-organisms discovered by Pacini in 1854, all har- 



* In a recent pai>eron the " Relations the past Investigations bear to the raodern," 
Dr. Sharp, of Kansas City, after a review of Koch's doctrine, says (The Kansas City 
Medical Index. January. 1881")): 

*' It is apparent that tlie results of mod^TU investigation are but the logical 
conclusion of what has gone befoi*o. Aft«»r the very first epidemic in this country' 
in ls:W-3-4, Ui-s. Mitchell and Daniel Diuke announced the hyix)thesis that ch()leni 
l)oison was a niicro-organisiu. And every subseipient epideinic has bi-ougl it forth 
a^lvocates of such an hypothesis." 

So that Dnike, as w<»ll as Mitchell, is entitled to wiiatever credit belongs to the 
early promulgation of a theory which later reseaivhes have rendered an extremely 
plausible one. 
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monize, so far as the parasitic theory of the disease is concerned^ with the 
modem doctrine of Koch. And this statement applies in a still more 
marked degree to 

The Researches of Nedswetzky. — ^For in 1874 this writer positively 
asserted that Asiatic cholera was a hacterial disease. ^ He made numerous ex- 
periments and finally came to the conclusion that its parasitic origin could 
not be Questioned. According to him various bacteria are always present 
in the/re*A dejections of cholera patients, in the vomited matter, urine, 
and even in the exhaled breath. The blood likewise contained movable 
granules that he supposed to be specific micro-organisms. He also 
made numerous culture experiments (of a very primitive kind, of course, 
and without any attempt to isolate particular microbes), which showed 
nervertheless, that the various minute organisms seen by him were capable 
of growth and reproduction outside of the human ♦body. The essential 
parasitic corpuscles of cholera fluids were described by Nedswetzky as of 
various kinos. He even mentioned small vibrios, "which while moving 
showed a kind of serpentine undulation, and in shape resembled a curved 
mmma.* Yet it is evident from Nedswetzky 's own descriptions that these 
comma-shaped bodies were merely the vibrios and spirilla ordinarily seen 
in putrid albuminoid substances, and that they had no relation to the 
much more minute comma-bacilli of Koch. It has been thought advisable 
to point out this radical diiference between Nedswetzky's commas and 
those of the German mycologist, in order to forestall the possibility of 
priority-claims such as have been quite recently made in behalf of Pacmi's 
granules. It is nevertheless strange tliat the bacteriological researches of 
this author have been so generally neglected by the majority of recent 
writers, since his ideas in many respects are thoroughly in unison with 
those of the present day, as advanced by Koch. It is for this reason mainly, 
and not on account of their intrinsic importance, that some of the views 
and deductions formulated bv Nedswetzkv are here summarized. 

Among other things he says that four kinds of cholera-bacteria {Clwlera- 
Barteridien) have been described: 

1. A granular substance, found in conglomerate heaps, and made up 
of the mo«t minute compact cells that remam motionless. This subsbmce 
is identical with the micrococcus of Hallier, and the granular punctate 
boilies of Klob. 

2. I^teria in the form of chaplets. They are in motion, and rest^mble 
the variety just described, but are rather larger. They occur in pairs or 
are found strung together in cliaplet form. 

3. Ix)ng bacteria, composed of attenuate<l threads, and resembling 
ordinary bacteria. 

4. 'fhe organisms of the fourth class had been previously described 
by the author as spindle-shaped bodies, lint on careful exammation they 
were found to be comjwsed of individuals of the third class placed so closely 
together as to simulate a single organism. 

Nedswetzky also found that completely drying the cholera dejections 
destroyed the vitality of the cholera-bacteria. On the other hand, boiling 
the fluids in which they were containe^l did not kill them. This lust as- 
sertion may l>e held to indicate the crudity of experiments of this kind 
as conducted only ten years ago. It is quite ])robable that Ne<lswetzky 
was led into erroneously assuming the well-known Brownian movements 

* Zur Mikro^^raphie der Cholera. Von Dr. Eduard Noilswetzky, Dorpat, 1874. 

* Loc citat, p. 18. 
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of all dead molecular matter to indicate retained vitality. So, too, bis 
further experiments regarding the action of various drugs on the viability 
of his cholera bacteria are without value, and have to^ay a merely his- 
torical significance. The following assertions made by the same writer 
contain views that will be read with interest even at the present time. 

" The chemical agent producing fermentation and putrefaction has 
not hitherto been isolated, because it is a product of the vital action of 
minute organisms. For the same reason the cholera poison has not yet 
been discovered as a separate substance. 

** The cholera-bacteria are found in such numbers in the bodies of 
cholera patients that even if we do not assume them to generate an infec- 
tious principle, their presence must still have a prejudicial effect upon the 
health of the sufferer, or may even lead to death.'* 

The author finally advances the following propositions: 

1. The presence in the body of such large numbers of parasites must 
necessarily excite some morbid action, as is clearly shown in other par- 
asitic affections. 

2. In the case of the bacteria in question this morbid action is inva- 
riably identical with the cholera process, and no other disease is caused by 
them. 

3. Apart from the presence of these parasites, no other causative 
agencies are discoverable to account for an attack of cholera. 

4. Whatever favors the development of these bacteria, also favors 
cholera. So that we may conclude that the causal relation between the 
origin of the one and the appearance of the other, is extremely probable. 
While as previously stated Nedswetzky's researches seem to have been 
forgotten. 

The Discoveries of Pacini have led to numerous recent attempts 
to vindicate for the illustrious Italian priority over Koch in the discovery 
of the specific cholera microbe. 

Before examining the claims made in behalf of Pacini by several of liis 
countrymen, we mav briefly examine his own statements. This was a mat- 
ter of some difficulty, even quite recently. 

But a short time ago Dr. Aurelio Bianclii caused to be printed from 
the original manuscripts of Pacini a number of observations never before 
published. * So that we are now able to form an estimate of Pacini's opin- 
ions from his own writings. These comprise notes of autopsies and of 
microscopical examinations of the tissues, and intestinal discharges and 
vomited matter, made in 1855 and 18GT. Pacini mentions in many places 
the occurrence of erosions of the intestinal mucous membrane, which he 




seen 

under a high power of 800 to 1,000 diameters, resemble perfectly a frag- 
ment of fibrilla from striated muscular fiber. Indeed eveiy vibrio apjxyirs 
as a series of very minute globules, as a rule clearly visible with tlii? 
power. Sometimes they are less clearly seen. The smallest of these vib- 
riones are made up of two or three globules (those of a single globule can 
not be distinguished from other molecules of the same size). I liave also 



' Prof. Filip])o Pacini, Niiovo Ossf»rvazioni Microscx)piche sul Coldra. Memorie 
Inedit«s Riucoltc e Pubbliciile per Ciu-a del Dottor Aui*eUo BianchL Milano, 1885. 
^ Loc. cit., p. 18. 



Been tbem formerl of many more globulee, even tweiro or eighteen. TVTion 
formed of six or eeren globules they are not exactly stniiglit, but a little 
ctirved. Those of ten or twelve globules are ueually slightly bent in the 
shape of an S, or in some other shape. 

" The vibriones iu wbicli the globules are not very distinct are almost 
perfectly straight. Perluips the foriiialiou into globuli.'S and the incorva- 
tioM Miay be the beginning of division. One of theBe vibriones made up 
of four globules was 6mmm. in luugthond the diameterof thuglobuleu wan 
a little less than Immm." 

The studies made in 1855 were always upon fluids and tiasnes pre- 
Tiously treated with corrosiye sublimate, and hence living micro- 
organisms were not described. This treatment was rendered necossat^ 
by on order at that time in force which forbade the removal of any 
epecimeos from one room of the hoepital to the other, without sucu 
dieinfection. In 18C7 Pacini was enabled to study the living vibriones 
and described their movements. He also at this time made cultures of the 



Apart from all controversiiil matter, this publication contains views 
and statements that will be read with interest. 

In a communication made to the Section of Hygiene, at the Interna- 
tional Medical Congress, in t'openhagen, August 11, lbS4, Profeasor 
ToDunasi-Crudeli presented arguments in favoroi upholding Pacini's claim 
topriority in this matter,' In 1S54, he stated, Pacini described a niirrobe 
ckoHrigenn which attacked the intestinal raucous membrane, and, multi- 
plring there, destroyed its epithelium.' This microbe (which was not 
callofa bacillus, since nobody had then thought of classifyingthe scbizo- 
niyic«U.«) wne declared bv him to be the ctiuec of cholera. He found it 
constantly in the' intestinal mucous memhrane, and in the dejections of 
cholera patients, during a long series of observations made by him in 
1854-5 and again in 1865-7, He asserted that this microbe multiplied 
ontside of the Ijody in excremontitious matters, and called attention to 
the danger residing in linen soiled with choleraic discharges, and also to 
the poHsibili^ of infection through drinking water containing the parasite. 
The ultra-epidemic school of Florence rejected these ideas almost contempt- 
uoHsly. ana in a reply to their strictures made in 1805, Pacini usihI these 
almost prophetic words: " When my discovery shall have made the t«ur of 
Earo(>e and shall have returned to Florence from without, it will be 
permissible to cite it in our schools; but when that time conies I shall lie 
no more." And, indeed, P&cini died some months before Koch's journey 
to Alexandria, There were some, however, who thought Pacini's discov- 
eries worthy of serious consideration, and among them was the author of 



this communication. While by no means accepting them as conclndve 
of the parasitic nature of cholera, Tommasi-Crudeli believed that the 
presnmption was strong enough to warrant the adoption of such measures 
MS would lie undertaken were it an established fact. Acting upon this 
pf«9nm[)tion, during the epidemic at Palermo in 18G6, he established a 
muiiicipnl laundry to which the soiled linen of cholera patients was carried 
in vesMMs containing a solution of chloride of lime or carbolic acid. To 
thin lanodry was brought all the linen from the public institutions and 
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from a number of private houses, but not one of the employees of the 
establishment was attacked with cholera. At another laundry, howerer, 
located a short distance from Palermo, to which soiled linen withont 
previous disinfection was brought, several of the laundresses were attacked 
\^nth the disease and died. The facts here stated were reported at the 
time in a local journal. * 

In 1880 Pacini competed for the grand prize of the Acad^mie des lined 
pour la Bioloffie, presenting an essay in which he recited again the ob- 
servations made by him on cholera, as well as his personal ideas in r^id 
to the pathological processes involved in this infectious malady. The 
prize was not awarded to him because all the matter contained in his eaaaj 
had appeared in publications prior to 1878, thus not complying with the 
conditions imposed upon competitors. In justification of their action in 
this matter, the sub-committee made a report from which the following is 
an extract: "As regards the nature of this organism (the microbe clmir- 
iegm) and its diffusion in the human body, we know no more now than 
was made known to us by the first observations of Pacini in 1854. The 
examination of the well-preserved preparations made by Piwjini, proves 
that the microbe is a schizomycete wnich assumes the forms of micro-bac- 
teria and sphero-bacteria; but it has not been shown by means of cultures, 
and of experiments made with the products of these cultures, that this 
organism differs essentially from the septic ferment, either in the ultimate 
forms of its development or in its pathogenetic action. The studies made 
by Pacini from 1854 to 1867 render it probable that this parasite is repro- 
duced principally in the intestinal mucous membrane." 

A little later, in his lectures on pathological anatomy at Rome in 1881, 
Tommasi-Crudeli dwelt upon the discovery of Pacini ana stated as his belief 
that the organism discovered by that observer not improbably bore a causal 
relation to cholera. And he said further that should this presumption 
prove true, it was not improbable that we should in time produce artificially 
a choloni vaccine by moiins of which the human organism might be pro- 
tected from grave choleraic infection." 

In a little broc^hure intended chiefly for popular instruction." Drs. 
(jnissi and Fermrio thus tretit Pacini^s claims to priority in this discovery: 

"Forty yoai-s a^o an illustrious Italian published a note in which he main- 
tained that oholei-awius caused by a special parasite. The attempts to discover 
this parasite were prolonged, and many approached the truth witnout, howevi^r, 
ever arriving at it. We would mention here two Italians, Professors Cadet and 
Pacini, to whom is due the credit of having- nearly simultaneously asserted that 
the stmt of the diseiuse is in the inte^stines, but the paitusite described by Ciulet is 
not found in cholei-a alone nor is it the specific cause of the disease, and the de- 
scription of Pa<;ini*s mici'obe is not sufficiently clear. . . . The glorv of liav- 
ing discovered the true and specific panisite of cholei*a belongs to Koch.^* 

Writing on the same subject, Rusconi* also does not claim that Pacini 
a^'tujilly discovered the comma-ba(nllus. But he thinks, that the research- 
es of the German savant 'Miave given a scientific foundation to manv facts 
already announced by Pacini,'' more particularly concerning the lesions of 
the intestine, due, as Pacini maintained (though did not prove), to the 
presence of micro-organisms. 

' Osservatore Medico Siciliano. Palermo, 1867. 
'^Instituzioni di Anatomia Patologica, vol. i., p. 147. Rome, 1882. 
^ Per DiffMidci-si dal Colera, Instituzioni Popolari. dei Dottori B. Grassi and G. 
Fen-ario, Milano, 1884, p. 28. 

* II Colera Asiatico, Studio del Dottor Ulrico Rusconi, Milano, 1885. 
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On the other hand^ DTJrso, in a little work also intended for popular 
instruction,* boldly claims for Pacini and other Italian investigators the 
honor of having been the first to assert that there were microbes m cholera. 

AVe have given sufficient space to the writings of Pacini, to Tommasi 
Crudeli's argument in support of the Italian's priority claim, and the 
views of others, to show that Pacini undoubtedly found certain intestinal 
micro-parasites in cholera dejecta and in the walls of the bowel. But 
it is quite probable that Pacini did not discover the true comma-bacillus. 
Crudeli apparently overlooked the fact that Pacini described his microbes 
as " of granular or molecular form, being almost one-thousandth of a 
millimetre in size.^' ' Oliveti, who quotes this description,' also very prop- 
erly points out that the microscopes in 1854, when Pacini is said to have 
discovered his cholera parasite, were of such poor construction compared 
with the perfect instruments of to-day, that it is little wonder that he 
should not have recognized the exact form of the microbe, and should not 
have called it the comma-bacillus. But since he did not so describe it 
we have no certainty that he really saw the organism first accurately de- 
scribed by Koch. 

' Ettore d'Urso. Poche Parole sui Colera disette ai Padri di Famifirlia, Ban, 
July, 1884. 

* Filippo Pacini, Del Processo Morboso del Colera Asiatico. Firenze, 1880, p. 21. 

* Brevi Cenni sul Colera Asiatico. Napoli, 1884. p. 6. 
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CHAPTER XX. 

OTHER VIEWS ON THE NATURE OF CHOLERA. 

Ha viXG given a succinct account of the leading theories concerning the 
etiology of cholera, including the parasitic dotcrines propounded before 
Koch^ time, we will turn now to the published opinions of several other 
writers. Among these there are some whose large experience with the 
disease justly entitles them to bo heard, even if their conclusions cannot 
be accepted. The views of a few eccentric authors will require no further 
refutation than their perusal will carry to the mind of the reader. The 
writings of Pettenkofer will be critically reviewed by Dr. Ely McClellan. 

The Views of Lewis and Cunningham. — These observers care- 
fully searched for characteristic organisms in cholera and cultivated those 
found. According to them, as already stated, the bacteria and vibrios 
contained in the stools present no characteristics by which they can be 
distinguished from those to be seen in the fjeces of persons not suffering 
from cholera, or from those occurring in putrid fluids. 

Lewis and Cunningham, however, believe in a localized generation of 
the disease, and point out that they observed a decided parallelism between 
cholera and malaria. They put the case as follows: **I)oes it not seem 
more reasonable to infer that the disease was generated at or near the 
place of its occurrence, in the same manner as outbursts of malarious 
levers ? There is nothing more remarkable in the production of an attack 
of cholera than in the production of an attack of ague; in some respects, 
indeed, the latter is the more remarkable of the two, seeing tlmt, once 
acquired, the symptoms may recur at long periods after the orignuil attack, 
and without subsequent exposure to the influences tliat originally pro- 
duced it.'' 

Again they say: " We would not for a moment have it supposed that 
we consider the two affections as mere gradations of the same disease; 
all that we desire to urge is that cholera has as good a claim as malarial 
diseases to a telluric origin. What the essential cause may be remains 
unknown in both eases; but the fact that the production of malaria is 
so generally under the control of improvements in the locul conditions 
warrants us in looking confidently to similar results with regard to the 
cause of cholera also.'' In this connection a few words on what may be 
called 

The Malarial Theory seem apropos. This hypothesis, like other 
erroneous views regarding the origni of cholera, has many superficial 
phenomena in its favor. It has jilways played a great part in the polemics 
of cholera, and notably so in the last great epidemic in the United Stiites— 
that of 1873. Xotwithstiuiding many positive declarations tliat it was 
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trae Asiatic cholera, a moat respectable if uot the lai'gest iiuniber of pliv- 
mcians, both numerically nnil intellectuatly, while recognizing the dlseaw 
to have been cholera of n fatJt) form, anitooiiced it us Anierictui cholera. 
It waa not held to be endemic, but the epidemic was suppoeed to have bad 
itfi origin in ccrtaiu local malarial influences. 

Another large claee rejected entirely the cholera hypotheaiu. and pro- 
nounced the pestilence to have been iKimicioiia bilious fever of an algid 
type, or a congestive malarial fever, etc, and when pressed by the facta 
took rufnge in Dr. Flint's description of these disorders, or behind such 
terms as sporadic and septic cholera. (Peters.) 

Dr. I'etera admita tliat malaria or impure air, in all its forms, 
not excluding awamp malaria, mav be great allies in the diffusion 
of cholera; but compound or miiwf or civic bad air produced by al! tliu 
csusea which defile houses, grounds, cities, towus and villagea is, lie main- 
tains, a Btill more positive adjunct. 

Peters also writes:' 

" DrB. James Wynne and Buckler raHt«nec1 this pure malarial hvpotheais, tor 
it docs not reooh Uie dignity of a tiieory, in their report of the otifbreak in the 
BKltimoro Alnwhouee in 1H49, whidi waa bo enthusiusticaUy adopts by mj friend 
[>r. Bvll, <>[ LuulBville, aod of wliich I have said enoiiKli- 

iwia,3a 



'■ Duriug our (freat civil war the United States liwT 2,335,043 n 
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, ,765,501 easoa o( intestiiial dise««e, with 
44,i«d deatlis, and 8M deaths In all fvoni iholera morbus; but not one case of 
Asiatic cliolem, betiauHe none was imixirted from 1861 to 1885, and tJiere was uone 
in Eunipo. In 1806. when Uicse groat armies were disbanded, cholera was im- 
portul and swept over tl ; country. 

■■ It thcae blows are not heavy enough, study any map of the malarial districts 
in Italy, nil of which remained Iree from cholenK wnlle the nun-malurial districls 
were attacked witli it in 1884. Tlie ciUe« and provinces in Italy munt heavily 
attackixl lij- cliolera last year wi-re Turin, Cuneo, Genua, Bergunio, Mossu Car- 
rara, Nuplis, CmupobusaiJ, etc." 

Macnamara's Views. — This English authority has propoundwl a 
theory which is a modification of the one advanced! by Hnow, and also 
ehowB a leaning toward the opinions expressed by Fan- and PacinL Mac- 
itamsra asserted tliat the specific organic matter causing the disease devel- 
oped only after the dejections had commenced to nndergo decomposition. 
Thus in the fresh state the intestinal discharges were harmlcBs, bnt after 
a few days vibriones were formed, and then it was that the poison became 
active. This dangerous period was of short duration, and after standing 
a few more days the dejecta became again harmless. The matters pas'sed 
bom the bowels might, however, be dried, and still retain tlieir potentiut 
infectious properties for an indefinite period, requiring only warmth 
and moisture to become once more active and virulent. 

Macnamara also stated that the acids of the healthy stomach, and in 
&>ct all acids, were capable of destroving the action going on in the cholera 
matter, and so rendering it harmless. Certaiu degrees of tem];)eraturo, 
both high and low, lind a similar effect. Water was the most common 
modium by which cholera was disseminated among mankind. 

He says further: "With the exception of the specific cholera-infect- 
ing matter, I entirely ignore all other causes, or combinations of cauaea, 
ae capabla of producing this disease. The circumstances under which 
people live may predisposo them to its action; but neither air, water, nor 

I ■ Manuscript not«8 furnished to the editor. — E. C. W. 
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any other material agency can induce an attack of cholera, though manT 
of these may serve as media by whicli the infecting matter is conveyel 
into the intestines." Again in his " History of Asiatic Cholera '* * he ex- 
presses himself as follows: ^^The disease can likewise be propagated by 
various articles of diet, such as milk, or in fact by anything swaUoweli 
which has been contaminated by the organic matter passed by cholera 
patients. In badly ventilated rooms the atmosphere may be so fully 
cliarged with the exhalations from the choleraic fumes that people em- 
ployed in nursing the sick may become poisoned. 

"Fluids, and probably solias, exposed to air of this description absorb 
the organic nuitter, and may thus become the medium for transmitting 
the diseiise. In the same way persons engaged in carrying the bodies of 
those who have died from cholera for burial, or in washing their soiled 
linen, many contract the malady.'' 

As evidence in favor of the direct communicability of cholera by means 
of water contaminated with cholera dejecta, Macnamara, among other 
tilings, cites his own experience in the following case: 

A small quantity of a fresh rice-water stool was accidentally mixed with 
some four or five gallons of water, and the mixture exposed to the rays of 
a tropical sun for twelve hours. Early the following morning ninetetm 
people each swallowed about an ounce cj| tliis contaminated water. They 
only partook of it once; but within thirty-six hours five of these nine- 
teen persons were seized with cholera. The choleraic evacuation had not 
touched the soil. As it was passed, so it was swallowed. But it had been 
very largely diluted with impure water and exposed to heat and light 
for twelve hours. 

Macnamara describes in detail a number of characteristic features of 
Asiatic cholera that are contained in the following propositions: 

1. The unequal and very partial distribution ofclwhra is the first 
characteristic feature of the disease. This peculiarity is construed as a 
pow(Tful argument against the acceptance of general epidemic or atmos- 
phericjil influences to explain the origin of the disease. 

**This lo(»alized action of cholera, whether occurring in countries, 
towns, villages, or however small the community may be, is, in fact, a 
clumicteristic whicli is more readily admitted than any of its otlier 
distinctive features."' 

Moreover this localized action must lead us to assume "some more 
tangible and specific cause than an imaginary something floating about 
in the air or carried by the winds from place to place." 

Macnamara here alludes to a well-known experience, namely^ that we 
may see '^soldiers in a particular barrack or station struck down by cholera 
while regiments on either side of them entirely escape, precisely as though 
the one set of men had been exposed to a murderous fire on the battle- 
field, while the other had been kept as a reserve in camp^ and out of 
range of the enemy's bullets." 

The history of cholera furnishes a multiplicity of examples illustrat- 
ing the limitiition of the disease to particular spots and circumscril)ed 
areas. As in camps, so in towns, one side of a street may be attackal, 
the other completely escaping. Even in 8liii)8 this singularly abrupt ces- 
sation or limitation has been observed. One i)art of a vessel may suffer 
severelv; another at the stime time not at all. 
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i. Tiif inhabi(ant» of certain districts are eejiecial/i/ liable tv be i-ixitrd 
by choltra, and Ihene loealiiies hni'e features in fomvioji tcith one imo/hrr. 
differing front other })i<tceM whieh luive usuaUif etcaped its influence. 

In a general way it has been found that cholorn has been most di-- 
structivo in large seajiort towns, and the majority of these are built 
on low-lying, alluvial soils, at the mouths of rivers; frequently they arc 
densely ponulated. Speaking broadly, the lower the level the neater tin- 
niortaftty from cholera. There are of eouree exceptions to this rulo. 

The prevalence of cholera in low-lying towns was noticed by Jameson 
as far back as 1B20. The medical board of his day explained the fact 
by dniwiug attention to the likelihood of such towns and places being 
inhabited by an overcrowded and poor population, living under tlie worst 
hygienic conditions, breathing impure air, drinking impure water, anil 
consuming impure food, Macnamara, however, very ]iroj>erly points out 
that the disease has been very virulent in places built on high elevationB, 
or even on lofty mountain ninges. He nghtly beiie\'e8 that the imperfect 
f\»Ui of health of the poor influences the apparent violence of an out- 
brvnk much more than the actual locality of their dwelling-houses. It 
may be borne In mind, however, that it is precisely the lower classes who 
commonly have their houses about the lowest levels of u town. The de- 
fective water supply of their houses or huts may also be aoticod in this 
connection, aa favoring the susceptibiliy to cholera. 

Z. It by no rmann, even in the majority of instances, attacks t/ie iit- 
hi&itants of Ike most insahibrious localities, eve?i in our larger totrm*. 
There seems to be a contradiction between this and the foregoing prop- 
oaition. Hnt it is apparent rathor tlian real. Simon has demonstrated that 
wlulo in London many habitual seats of fever were visitod by the choleni, 

PW of the worst fever nests in the whole metropolis were anaffected 
k; But this only proves, what hardly requires to be repeated, namely 
^tT«n under the worst hygienic conditonis, the disease cannot arise 
WBo. This is more clearly brought out in the following statement: 
i. A'fl timouni of overcruwdiny, no sfieeial condition of (he soil, nor any 
eirr-umgtunee with which we are acquainted, has erer been known to oriy- 
ituilf, Asiatic chvlera de novo amony men removed fntm its endemic inflnence, 
(rr unless tlte disease Juts been epidemic at the time beyond the conjinen of 
India. 

The history of cholera teems with examples illustrating the truth 
of this proposition. And eepccially we, the inliabitants of America, have 
reason to believe implicitly in this highly important characteristic of 
Asiatic cholera. 

The crews of vessels among whom the disease has apjMirentlv origi- 
nated many days out at sea, have invariably been shown to imve liail inter- 
course with some country affected with the disease. 

5. The intensity ofchohra varies during its continuawx in a country 
or a large town, ao thai it has periods of little and great activity, in fact, 
mutually well-marked periods of increase, culmination, and decline. 

This characteristic feature of Asiatic cholera is indicated by the fre- 
quent use of the terms "outburst," "onslaught," "outbreak," "ravages," 
etc., in connection with the disease, which all denote the appalling ragiid- 
ity with which a whole community may be stricken down with it. As 
a mie, the first outbreak of cholera is the most malignant. The gradual 
declension which follows may, however, be more or leas frequently inter- 
rupted by manifestations of renewed activity and virulence on the jHirt of 
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the malady. In the Paris epidemic of 1831, of the first 98 cases admitted 
into a certain hospital, as many as 96 died. And similar instances of the 
early mali^ancy of cholera abound in the history of the disease throughout 
all countries. A peculiarity like this can only be rationally accounted for 
by the action of a specific organized cholera^virus. 

G. After having been a certain time epidemic in a locality, it entirtly 
disappears f unless in ih endetnic area. 

Macnamara observes that we know no physical laws which can ac- 
count for the limitation of endemic cholera to India, nor why the disease 
idually dies out after a few years of life and vigor in any other couutrv. 
\\xi this in no way detracts from the certainty or value of tlie facts. Out- 
side of India, it must always be rekindled by a fresh importation. Like 
certain tropic^il plants, it appears incaj^able of a long-continued eidstence 
beyond the region from which it originally sprang: it mav, however, live 
anil boar fruit oven in the cold of a European winter, if fostered in care- 
fully-warmed conservatories, as, for instance, in the overheated houses of 
the Kussians. Unless cared for in this way, it becomes dormant in the 
cold of a European winter, to sj^rout out again in the heat of summer, but 
with less vigor tluiii in the year of its primary invasion. As regards this 
remarkable feature of cholera, it may not be amiss to point out here that 
Koch's comma-bacilli are minute tropical plants, which, unless artifi- 
cially cultivated, show a decided tendency to succumb to unfavorable 
surroundings. They flourish only on suitable soil; when this is not found 
they are doomed to speedy death. 

7. Ever}/ outbreak of the disease beyond the confines of British India may 
be traced Ixirh to Hindustan, through a continuous chain of hitman beings 
affected with the disease^ or through articles stained with their dejecta. 

Cholem has never been observed to travel faster tlian man travels. 
h\ America we can be particularly positive about the truth contained 
in this stittement. For m no single instance did the disease break out 
among us before the arrival of one or several vessels from infected forei^rn 
l)orts. It never st^irted iiihind, being alwavs first observed in some s<.*:i- 
])ort town. For full })articulars su]>stantiatmg this assertion the reader 
IS referred to the chapters on the history of the disease. 

S. TJte more ej'plicit the ejraminatioit, the clearer the fact apjTcars, thni 
the disease, in the major if g of cases, spreads from one human being to an- 
other hg means of the rhalera fumes finding its wag into tlie driyiking water, 
and tints into the intestines (f other people. 

So long as Macnamara admits that this statement does not imply that 
drinking water contaniiiuited with choleraic fomites is the only and t'x- 
cliisive mode of dissemination, we may accept his opinion with(»nt 
scruple. I'lie doctrine promulgated by Snow in connection with the 
epidemic of 1849 will be seen to cover this characteristic feature <^f 
cholera. 

Macnamara further insists that, "so surely as water contaminated with 
choleraic dejecta is capable of rei)roducing the disease, when consuinitl 
dui'iiig the vibrionic stage of decomposition, so certainly it may be drunk 
with iinjmnity after this stjige is over, and when various forms of ciliated 
infusoria have rei)laced the vibriones."' By which Macnamara does not. 
however, mean to imply that the vibriones have any influence in induc- 
ing cholera. Koch found his comma-bacilli to perish in the presence of 
numerous bacteria of later development — a circumstance that may account 
for the harmlessness of decom])Oried dejections. 
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The Views of Pettenkofer.' — During the jmst tlurtv-fivf years Pat- 
tfiikuftT linfi given to the world an ext«ndeil array of cholera works. So 
frif|iifiitly and bo dogmatically has he written u|H)ii thin dJeeaee, that it 
would Hiini aa if he con^iiderea it his own preemption: Pettenkofer's dis- 

CUBC. 

'I'his latter end of the nineteenth century is an^uslificdly progressive, 
and I'cttenkofer is undoohtetily the most progressive of cholera philoso- 

BhcrB. In lfi.>4 he adojited in an enthusiastio manner the theory of Von 
ietl as to tho eignilicance of diarrhcea in cholera, but he soon found 
that ho was untrue to himself in countenancing a too evident projioBition, 
and he thereupon Abandoned it for hia more ehiborate " ground-water " and 
looal origin hvpothcsis. Upon this ho luis erected a rooet pcrpleiing snner- 
rtructure, wtich he surrounds with a confused glamor of nuniiierless, 
unmeaning, and unnecessarily tedious details. This he culls scientific 
argument. 

At the Cholera Conference of 18CT, he rcmarke<l: " I have no doubt 
wh»(c*«*r tliat cholera is projiagated by means of movements of men and 
tilings," but )>erceiving that for once he had made himself quit« in- 
teUigiblo, he adde<l: 

"We must Klart with this prineii>le,Uiiitttgivenlocality is the focus of cholera, 
tpom which tlit^ i^rm of tbe djsoose is prupa^ated by man. It is true, liowi-ver, 
tlwt nutn, cominj; trum Ibe inri!cti.>d locality, tranfimita this ptrta: iilill it in not his 
body, strictly 8[i«alcing, which Ls the direct ap;nt of transmusion. tU-ccnt experi- 
eDc«« inOemiiuiy, and nnLliciilarly iu Bavana, atMunicli, Heilhrann, an<l Spir«s, 
do not eHtahlisli a correuiLion between tJie recognitioa of tlie llrnt syinptums of 
ci)olt!ra in u plac« auU the iirrival of patient« from an infected locabty, so it instill 
the locality ttaelt which is the true fotrus of the g-emi." 

Is it any wonder that the illustrious Professor Parkes arrived at the 
.oenclusion that " Pettenkofer's \-iews are nitlier difficult to understand," 
■ad " that they seem rather wanting in clearness of expression."' 

The theorj' advanced by Pettenkofer prior to 1HG3 was that there was 
n«cc«ary for the production of cholera — 1. A layer of soil permeable to 
water and air, extending down to the line of the subsoil water, t. The 
r«-c<)>ng uf tlie lino of the subsoil water from a previously attained uii- 
luniil Iii'ight. 3. The presence of organic and especially excrementitions 
matttT in the receptive layer of soil. 4. The specific cause of the diseaeo 
which is carried chiefly in the intestinal discharges of cholera patients, and 
pomibly of healthy individuals also, who may come from infected places. 
6. An mdiridual predisposition to the disease. He also maintained, 0. That 
the »pecifio cause of cholera becomes active through changes occurring 
in the soil, and not within the human organism. 

In 1867, in answer to Uirsch, he said: 

" I by no means ilenv the transriiissibility of cholera hy roan coming froia un 
itirnTleif i)lare. I eonaiiler niiLu alone us Ihe specific t-auM; outsidu of the influenci) 
of the iatu-Ie<l locality; moreover, I cunsider liini tile prupapitor of cholera whnn 
Im> (.-wmcs Irotu a place where the germ of the disease already exists," 



■ TliP wrltin*» of Peltenkofur iiave heen so numerous, and have wilbal eom- 
Ruuidod IU niui'h attention, that the editor has deeiiinl it permkieible to allow 
ratlivT more npoce to their consideratioD than their intrintiic merit really demands. 
Dr. McClelhui has kindly consented Iu give this part of the work his special at- 
tt^otion. By supplementiO); the editor's iiiulerial, as well as by various com meats 
iqion Pi?tt«nltoter a cliuina and iissertions. Dr. McClellau clearly shows that the 
Bavnrian wriltrs dogmns are quite untenable, 

> Amy Hed. Depl. Bepocta of 1878. Londgo, 18T5, p. 198. 
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But he asserted that there must be a local subsoil disposition to cholera, 
as evinced by the immunity enjoyed by many places; but there was also 
in places in which the disease was prevalent^ a varying rise and fall in the 
degree of local susceptibility. The cause of this variation, he asserted, ig 
to be found not in the season of the year or in the condition of the atmos- 
phere. It resides in the soil and is due to variations in the level of the 
subsoil water^ tliat is^ in the varying degree of saturation of the ground. 
It was still undetermined^ he thought, whether a certain condition of the 
soil was necessary for the development of the cholera germ, transmitted to 
it through commerce or human mtercourse, or whether the germ became 
active independently of this condition, and that an individual predisposi- 
tion was occasioned by telluric influences. 

In 1871 Pettenkofer again strenuously denied tliat cholera was a conta- 
gious or infectious disease. He insisted that the cause lay in a local soil 
disposition. He maintained that the spread of cholera in India itself could 
Ikj explained much better bv his subsoil-water theory than by the atmos- 
pheric theory of Bryden. fie also claimed that by his theory the immu- 
nity which certain places alwai/s enjoyed, and which others only occcusioiiaUii 
enjoyed, could be satisfactorily explained. Again, having learned that 
cholera epidemics of virulent type had occurred on ships in mid-ocean, he 
asserted that no one could get cholera on shipboard except those individuals 
who had imbibed the germs of the disease on shore, or who had received 
into their system some subsoil water, or malaria; that there was no spread 
of the disease from person to person on shipboard, no contamination of 
fabrics with cholera discharges, and that no infection of food or drink 
could occur; that so soon as all who had imbibed the disease on land 
either died or got well, the ships were pure — the disease having died out, 
as it had no eiirth, soil, or subsoil water to breed in. 

Pettenkofer has evidently had but little to do with ships— what a pitj 
he did not know that there was bilge-water on board ships. HadThe 
known that fact wliat a magnificent theory he might have built up. 

In 18TT Pettenkofer wavS in great danger of becoming finally intrenched 
in Bengal. One almost thought that he liad fully joined hands with the 
Indian sjxnitarv commissioners and was at last convinced " that cholera 
a})poars to be due to certain conditions of air and soil, or of both, as yet 
little understood." 

The Bavarian savant, however, escaped, for in 1885 he is, if possible, 
more emphatic than ever in support of his local soil views, and more viru- 
lent in defending them against the adverse criticism they have so liber- 
ally received. * 

The official report as to the variations of the "ground water, *' and to 
the general water supply of the city of Munich in 1873, was most nnfortu- 
nate for Pettenkofer's theory. 

*' In Jatiuary, 187J}, the ground water was relatively deep; it rose in March, and 
on tlio 8()th of June wiks liigher tlian it had been for a long time. At tliat tune 
tln' <*hol(M-a commenced; tlie k»*<>"»^(1 water fell a little in July, but rose again in 
August, so that on the 27th of August it stood at its highest point; but while it 
wius thus rising the cholei-a was at its greatest intensity; from the 27th of August, 
the ground water fell continuously until November, and during all this time cholera 
de<'lined, while, ac^'ortling to Pettenkofer's theory, itshould have increased; oath*' 
19th of November the ground water began to rise, and exactly at this time clioleru 



* One critic went so far lus to prove the introduction of cholera into the Bava- 
rian prison at Laufen from the very data furnished to prove that it had not Wen 
introduced but had originated from subsoil influences. 
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nsnin incrnawtlnml reached asMiJUil acme. In Januuni- Ihe g-rauml ivatt^r (elL 
( 'nolera was less thun in D«^mber. but stJll wua more than Id October am) N» 
vt'mbpr." Upon this evidence Dr. Porkes remarked: "In (act, not to ^o into de- 
tnila. it aeiMua certain that no conoection could be maintained between IJiie changes 
in the (TtTiiind water luid the cholera cases, and Pettenkofer's hypothesis has thus 
reccdWd a wvere and perhaps fatal blow in the very place wnere the evidence 
was supposed to be the most favorable to it." 

His most recent writings pnblisht-d originally in JVord mid Slid (then 
reproduced in paniphlet form,' also translated in full in the London Ijiu- 
fxW tuu\ republished in America),' indicate, on comparison with his former 
lucrrtione, that he now endeavors to reconcile hie local subsoil water 
th*'ory with the results of recent inquiry into the etiology of the disease, 

Xo attempt will be made to follow Pettenkofer through all the wind- 
inpi of this last iiresentation of his theory. Indeed space would not bu 
tutten for it at all. were it not that such theories are mischtevons to human 
life and should not pass unchallenged. The component parts of his theory 
Bs it now stands have been abstracted from his " scienUfic argument," and 
will lie strune together. 

I'ettcnkoior now writes: 
Cholera is an infectious disease. By infectious diseases are meant those 

wes which are caused by the reception from without of speciHc infective ma- 
terial into healthy bodies, which material acts like a poison. Infective mat«riiU 
differs essentially from lifeless chemical poison in beine coiDposed of the smallest 
possible units ofliving matter which when taken into lieotthy bodies rapidly in- 
LTeucn and multiply under certain conditions and by their tite-gixiwth disturb the 
healtii of the body. These ^rms of disease belong to the smallest units of life, to 
tht? schizomycetes, which he on the border-land of the invisible, and which, ac- 
conling to their form, are known as cocci, bacteria, bacilli, vibriones, and spirilla, 
and tlxirty millions of wliich, occoniing to Naefreli. hardly weigh one milli- 
gmnimel . . . Cholera always requires for its proposition favorable stations 
on land, and, as a rule, if the course of epidemics be ti'aced, a gnidual extension iD 
successive years is found to take place in fixed directions. . . . Not only does 
Ibe physical nature but also the chemical constitution of the soil have an influ- 
ence on the ocfiirrence of cholera — to wit, the presence of or^nic matter and 
water. The inOuence of the soil on the development of infectious diseases can 
only be understood by a study of the organic proocsses whicli lake phu« in it 
The processes are eventually dependent on the action of the lowest organisms, 
whicb require for their growth a certain temperature, so mucJi water, air, and 
food-stuffs. In order to explain the occurrence of cholera on such varied soils ns 
those compneed of granite, sund-cholk, and shell-cbatk, we must suppose that tJie 
H>il contains in its mtersticcs mucli organic matter and water. . . . Tliegenus 
ol putrefaction and fermentation abound in tlie free atmosphere, but they uuly 
jurrow and multiply where they find suitable food. The refuse from houses, dia- 
solvud or Huspended in water, forms an excellent nutritive material for the lowest 
organisms which are so harmful to us. . . It is clear, inmyopinion, that the soil 
and the moisture of the soil play a principal part The dampness of the soil is, 
uoder uertain conditions, clearly related to the subsoil-water, " grand wasser." 
Epidemics of cholera abound dunng the time that the "gruadwaeser" is falling, 
when tjie earth is comparatively dry. By "grundwassier" is to be understood 
that condition of dampness of a porous soil when all the pores are filled with 
wal4>r. If water and air together QIl up the interstices, then the soil is callnl 
limplvdamp. I have so long and so often spoken on the inSuence of the rise and 
fall 01 Ihv ground-water on the frequency of typliuid fever and cholera, that I 
imnfine a great many scientists creilit me with Uie view that subsoil-water is 
highly harmful. But such is not the case. The subsoil-water is merely an incli- 
cation of wttat is going on, and bos no more to do with tile ai^tuat processes than 
a dial and the hands have In the going of a clock. Tlie fall of the ground-water 

' Die Cholpra, von Max Von Pettenkofer. Berlin and Breslau, 1884. 
■ Cholera, by Mux Von Pettenkofer, Nov. I, to D.-c. -M, 1884. 
' Popular Sdence Mtmthly, Februarj-, March and Apiil,18^ 
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by pumning away, or the rise of ground-uTiter by the dammiiifi: of a stream, has 
not tile least eirect on typlioid f(?ver or choleiii in the neighborhood. The ob5!e^ 
vation of the level of tlie surface of the water in springs as an indication of the 
state of the subsoil- water is of no value from an etiological point of view, utiles 
the spring be indeix'.ndent of the nean^st water-course, and unless at the time of 
the observation the real state of the spring is a true reflex of the condition of the 
subsoil-wat<>r in its neighborhood. . . . When an epidemic of cholem ocoin 
in winter, then a relatively low state of the ground-water is found to prevail." 

But at Munich in 18T3 on the 19th of XoTomber the groundwater 
began to rise^ and exactly at this time cholera again increased and reached 
a second acme. 

It does seem as if it would be well for Pettenkofer not so persistently 
to ignore the work of real investigators. One can scarcely believe thi 
he would luive ^vritten the last sentence Quoted had he been familiar with 
the fact that a very severe epidemic of cholera occurred in Russia during the 
winter of 1853-54Vhich could only partially be accounted for bv the habits 
of the Ilussian peasants, the construction of their houses^ the iaultjr heat- 
ing ap|)aratu8 they employ, until Doctor Routh pointed out that in the 
Russian settlements everything is thrown out around the dwellings, and 
that owing to the intense cold and the great expense of transporting drink- 
ing water, the Russian peasimts are in the habit of drinking the waiter ol 
molted snow; that investigation showed that the snow used for that pur- 
pose was frecjuently that on which cholera stools had been thrown, and 
that by this imnure drinking water the epidemic was prolonged. 

Tlie ground water during this epidemic was most certainly in "a 
relatively low state;" it was most certainly in a perfectly frozen state, and 
it nwist be very clear, that neither the soilnor its mixture played any prin- 
cipal part in that epidemic. 

Again the peculiar method of reasoning adopted by Pettenkofer is 
shown in connection with observations he made in the Munich epidemics 
of 1836, 1854 and 1873, as well as by certain alleged facts which he pre- 
sents regarding the city of Augsburg visitjition of 1854. Because Munich 
and Augsburg are very much alike in situation and meteorological factors; 
beirause they are in a direct line not far apart; because differences in 
amount of rainfall occur; because Augsburg had an epidemic of cholera 
in 1854 and none in 183() or 1873, '*when onhfufew isolated cases ovcnr red;'' 
because Augsburg in place and time and individual disix)sition is suscepti- 
ble of a cholera epidemic; because Augsburg once lost three per cent, of 
her pojnilation from cholera, while Munich lost in the same epidemic 
(1854) but two ami a half percent, of her population; because m 1831) 
Augsburg remaineil free from cholera, while Munich was infested for six 
months: and because no doubt exists that cases of cholem passed, with- 
out isolation and disinfection, from Munich to Augsburg; because of all 
the fori'going, it is prorcfi tliat rlioh'Vd is a miasmatic disease and iiuni U' 
jcJiol/f/ if{df>/)f'ndi'fit (if hmnaft ivtcrroHrse, 

The writer (Dr. McClellan) has long been of opinion that Pettenkofer 
did not in reality understand or comprehend the views of those whom he 
calls cont^igionists. 

Read what he himself savs: 

"I shidl now loiiv(? tlio arg-iinionts for tlio localists, and pass on to consider tho 
circunistiincos which luv favorable to llie viowsof the cont^ig'onists. That an epi- 
(hMiiif of choh'ra (l<M's not permanently last in ono place, but after a lonjror or 
sh<>rt«»r time eeast's, is crjilaiued hy the coutcKjifniistit a« due to the siiturttt ion of 
thi' ]>opulatinn, irJierrby each ituh'cifhtal acquires a protective influence agaiu.'il 
cholent aimilar fa that acquired after vaccination as against snicUi-po^Vf and 
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oflit^r likf instaneen. Thin tirpothttsin do^s not cjiplain why an epidemic is sonte- 
I.iiii<4 moid und sometimoB afow in its c^ourw. why it is sometimes vast in its rav- 
a^M) and ut other times Blight in its effects, while the conditiou of mankind 
ivmnins practically the same. With as much reason mi§^t the looaliste assert 
that the i^nns of cholera find at different times the local conditions to bt; favor- 
able or unfavomhle, with the nalui-at consequences of growth or death." 

The italics are supplied (or emplinsis. Not content with forming a 
theory for the guidunce of himself and followers, he manufactnres one for 
thoG« whom he considerB his opponente and whom he BtigmatiiseB ae '* con- 
tagiouiste. " So such theory has ever been advanced by any one hut I'et- 
tenkofer. He really ehould study up the " tlioory" (?) of well-instructud 
epidemiologists before he writes again, when he will find that nothing of 
tnc kind he has stated has ever been claimed; but, eccw if he will tim do 
to, it in v/no/ftrf/ier impnrtance. 

Chapman's Neurotic Theory and Similar Views. — Dr. John 
Chapman is the indeiutigablo champion of a rather ingeniouB theory. 
■scribing cholera to a primary- disturlmuco of the nen-e-centers. Where 
M many distraetiugly confusing theories have been propounded, we have 
Ksroely the ri^ht to completely ignore decided views, even when they 
seem on reflection irreconcilable with fact and extravagant. We may, 
therefore, be permitted to briefly indicate the essential points in Chap- 
man's theory, as well as the nature of his pretensions to have it recognized 
SJ aloQe capable of exjtlaining the true character of cholera. 

Having repeatedly claimed for this disease, and indeed all diarrha<al 
disorders, a purely neurotic origin, Chapman tjuite recently iu;aiu comes 
to the front with a loud flourish of self-assertion. In the \\ estminster 
Review, for October, 1S84, he publishes an elaborate japr on "Tl»e 
Non-contagiousness, Caueatiou, and Scientific Treatment of Cholera," in 
which ho substttntially repeats Ins former views and adduces further al- 
leged evidence in support of them. 

Chapman believes that his doctrine alone affords a complete and con- 
sistent exptauation of all the seemingly myBt«riou8 phenomena of the 
disease. It may be thus expressed: All the symptoma of cholera are duo 
to fimultjineous and abnormal superabundance of blood in, and excessively 
preternatural activity of, both the spinal cord and the sympathetic 
uervous centers. 

Ho states that 

" Durini; the Inst halt-century many studeats of cholera hare a8<Tibed it to 
disorder of the nervous system. In I8S1, Dr. Q. H. Bt^U, in his work, ■ Cholera 
Aapbyxiu,* endeavored to prove that the disease is due to a morbid state of the 
Sympathetic Several other Anglo-Indian physicians, impressed especially by the 
sfKuimodicphenomena of the disease, ascribed it to disorder of the nen'ous system. 
In I8!13 a French physician, Dr. L. Auzoux, published the doctrine 'that cholum 
into the (treat Bym|iatUelicwhat epilepsy is to the brain.' Dr. Davpy, in his work 
on the ' Gan^lioniL' NervoiLs System, published in 1858, claims to have shown 
that cholera is due to a morbid Mate of that system. The eminent English physi- 
ciaa, Sir William (lull. refers (lio syniptoms of the diseuse to 'an early and severe 
depr««an of the ganglionic nervous centers;' Dr. Copland, in his ' Medical Dic- 
tionaiT,' expretses a like opinion; and Dr. Ooodeve, one of tlie most recent of the 
EnKtisn auuuvitative writers on cholera, says that tiie state of the lungs and 
inl«atincs implies that tlie nervous system is under a morbid influence. But 
ttiuush Ute authorities in favor of the hypothesis tlial, to a large extent at least, 
cholera is a disorder of the nervous system, are niuueroiis and weighty, all of 
thMn aacribe the disorder exclusively to the action of the Sympathetica the HiU 
ot the c«rebro-Bpinttl s\-stem is whotiv i^ored, and while seveiul of these pathol- 
(MFliitji an> of onlnlon that the sympathetic nervuus system is profoundly depressed 
oan ot ihem 'explains in what oousist the sevetsi links in the 
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cliain of causation between the alleged disorder of this nervous system and the 
manifold symptoms of the disease." 

He then takes up seriatim the different Bymptoms of cholera and en- 
deavors to account for them in the li^ht his theory. This part of bis 
argumentation is strained, far-fetched, and thoroughly unsatisfactory. 
He ignores the actual primary lesions of cholera, and substitutes therefor 
his suppositious neurotic disturbance. The various structural alterations 
found in cholera are to his mind merely secondary disease-processes. 

Having shown to his own satisfaction that all the symptoms of cholera 
are produced by a preternatural, tumultuous energy and activity of the 
nervous system — both cerebro-spinal and sympathetic; and that,' though 
extremely numerous and various, they are completely accounted for uy 
the operation of one and the same immediate cause, he disposes at one 
stroke of all other theories, including that of Koch. For, says he, 

" While the hypothesis now briefly expounded does not exclude the possibility 
of the existence of a cholera poison, germ, or microbe, it is self-sufficing, and this 
fa<:;t i-enders it extremely improbable either that any such poison, germ, or microbe 
is causative of cholera, or that the disease is in any sense more infectious or con- 
tagious than is sunstroke or epilepsy." 

Chapman's treatment is by the spinal ice-bag. He states that it must 
be put exactly alon^ the center of tne spine, and it will do harm if not 
kept there. By this convenient doctrine, he can readily account for any 
want of success in treatment by his method. Chapman makes the aston- 
ishing claim, that his method is approved alike by medical science and 
common sense, that it is thoroughly practicable, thiat it is sanctioned by 
the experience of every physician who has adopted it, and has been provecl 
to ])e successful to a degree suq)assing that of every other kind of treat- 
ment which has hitherto been tried. 

Such statements are certainly too much exaggerated to deserve more 
than this passin^: mention. Nor is it surprising to find their author en- 
tertaining the further equally false notion that the summer diarrhcr*a of 
p]nr()])e, tlie rholera infantum of the United States of America, the diar- 
r]w'd premonitory of eholera, cholera nostras, and Asiatic cholera are 
all mere varieties or grades of intensity of one and the same disease, and 
that tliey are all alike due to the siime proximate (*ause, and are controllable 
in one and the sjinie way, namely by the spinal ice-bag. 

That associated with cholera there are grave uerv^e-disturbanoes is dis- 
])nte(l by no one. And it would be the part of ignorance to deny their 
great significance and importance. Yet they are secondary manifesta- 
tions, which follow ])riniary intestinal disturbances as clearly as do all the 
other sym])toms and phenomena that charac^terize an attack of cholera. It 
is rendered probable by the results of recent investigation that chemical 
luxlics allied to the i)tomaines enter the (circulation, and acting with great 
cnersry upon the nerve-structures ])roduce those decided jKirturbations of 
their functions witnessed during an attiick. 

Hut although we must reject the theory of the neurotic origin of cholera, 
it may nevertheless be remembered that in a somewhat modified form, it 
hiis other supporters beside (Jhapman and the authors mentioned by him. 

Thus Briquet and Mignot, in 1805, announced before the Paris 
Academy of MedicMne that choleni wius due to the action of a miasmatic 
poison attacking the cerebro-spinal system and producing a " veritable 
ln'])osthenization. " 

Again an eminent PVench writer, I^ivenin, accepts almost unchanged 
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tin- vifws of Briqaet and Mignot. He says that when enough of the 
clioleru poiBOn has fonnd its way into the system, it attacks directly the 
eere1jro-s|>inal system, and only tliroagh this intermediate nerre-action the 
curdiiic, palmonary and iBteatinal symptoms are developed; even the hv- 
penvmin i)f the intestinal mucous membrane observed in cholera is, accorcl- 
ing io him, caused by vaao-motor mralvsis. 

In our own country Dr. Fred. HuniWrt,' in a recent iirticle on Amatic 
cholera writes as follows: " And now when we collect all the symptoms 
into one picture and aiid our own experience to form a diagnosis, we come 
to the conclusion that we lutve here a shock of the nervous system — promi- 
nontly the sympathetic." 

Another American HTiter, Dr. Raymond Rogers,* m an article on 
"Cholera: Its disastrous jiast and its more hopeful future," also maintains 
thftt the diseaae is essontially a neurosis. He Bays: 



Whereupon he immediately " breaks loose" in the following words: 
"II » etweatial to the healthy physiological action of the braJn, that it be 
■applied with n-iirrenls of blood normaliD constitutioa and in full inEamire. The 
MMUen diRttirbance ia its e<)uilibriuin, in either of these respects, is capable of pro- 
ducing suililen and Bometimes alarming or fatal e<Ti;ct.s. The pinclied visa^;e, 
■imlien njvhnlla, lusterleea eyes, burning thirst, hoarse voice, washerwoman's 
liouds, Rupprtisaed urine, cold extremities, and the voiceless yet speaking' cadaver, 
all toll Uie story of emptied blood-vessels and a depleted br&in. These conilitionB 
wfRtsilMte u sueed^ re-supply tor the brain and heart. This can be accompllshecl 
only through tlie instrumentality of KraviUition — by p(>»itian. Let it tJiercfore 
not he forgotten that tJie treatment ofcliolera resolves itself, in a measure, Into a 
simple problem in mechanics— in hydraulics — u^a the principle that water (or 
blood) tenils to run down liIlL This philosopliy is empliasized ui the tucttlialtlie 
loss of blood which, in the ujirie-ht position, woulu quicUy produce syncope or 
d<«ith. would Bcurely be heeded in the horizontal position. Pomlitm thus beconie« 
tliofundunentiU oonsJderution in the ti'eatmentor this disease — horizontal in mild 
nsee, or indlned, with the head lowest, in grave attncks. We Itave reason to 
suppose tlial position alone would save a large proiiorlion of the coses which olher- 
wU(! wuultl prove fatal. In severe attacks the inclination of the body sliould he 
strictly maintained until reaction becomes estabiinhed." 

Comment upon this remarkable extravaganza does not appear to bo 
call(!d for. 

In striking contrast with these alarmingly transcendental nerve-tlu-o- 
ories art' 

Lebert's Views. — This German writer of lar|!c experience accepts n 
clioleru fcerni as the single ultimate cause of tlie disease. His account <if 
the etiology of cholera is written, as it were, with prophetic foresight of 
Koch'» discovery. Uc argues from the facts helonging to the natnral his- 
tory of cliolcm, and thus reaches conclusions that are in almoet complete- 
hiurnionv with the much later views of the Qernian mycologist. He says 
distinctly: 

"III explaining the tlevelopment and diffusion of infecting parasitic germs, I 

jpletl a view which seems to me not only to be in hamiony with Uie facts 

"' "' ' - ■-- ■ — ■■-- -ji,. hand to refute every exduatve 
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theory, and to show, on tiio other, tliat we are not justified in skeptically rejw-t- 
inij facts simply Imk^usc they ai'e not constant.** 

Lebert calls his theory the " mycetic '* one, for it ascribes the origin 
and development of cholera to imrasites of the lowest form and smallest 
size. He believes in a minute, specific, and peculiar Indian parasite, tliat 
develops its action, wherever it is carried, provided it finds favorable con- 
ditions for prolific reproduction. From wliat is known of the life of the* 
lowest organisms, it is readily understood that the air cannot be the chief 
agent in the dissemhiation oi cholera. When the germs are fixed to some 
lifeless substance their activity may be increased by contact with fluids. 
The frequent infection of washerwomen handling soiled Unen is explained 
by LelKjrt in this way. 

The important role played by the water impregnating the soil is duo to 
the fact that if it bo rich in nutritious matter for bacteria, if acts a^ a 
breeding-phico for the infectious parasites. In drinking water cholera 
finds a frequent and potent medium of dissemination, but drinking water 
alone cannot be considered as an exclusive or even necessary means of 
conveyance. 

In other words, cholera recognizes no one element of dissemination, 

" not even that most fi-equently injurious, as the sole sovereign and dominant 
factor in its etioloj^y. Among the itnisons why the disease does not fully develop 
under apparently favonihle conditions, we may notice here again the fact that the 
genns may reatrli even an exuheiunt growth in the water of the soil and then be 
destroyed by otherwise innocent bacteria of putrefaction and fermentation before 
they liave come into thorough contact witn the human organism. A specific 
germ, a favorable medium of development, sufficient contact with the human 
organism, only slight and tem|>orary development of the protomycetes destructive 
of the cholei-a germs, these are the fundamental conditions for the development 
and diffiLsion of cholera to any great extent, and every perturbation, every solu- 
tion of continuity in the chain of these factoi-s of development may prevent or 
lessen its destructive lU'tiou. 

** The natural history of the protomycetes teaches us again that the exuberant 
growth of the choltM-a germs may Ix* brought to an end, even when at the h«'ii;:Iit 
of their destructive adivity, l)y the development of other harmless paiiisites." 

It has been shown that raftsmen and boatmen, with their families, may 
infect various hinding placets. Dissemination of the disease on a graiulcr 
scale oi'curH in the sjime way by sea voyages from one part of the earth 
to another. 

Yet the i)reciso way in whicn the disease is conveyed may remain quite 
obscure in particular instiin<H>s. 

'* For the germs may be disseminated and the disease spread bv subjects of chol- 
eraic diarrho'a wlio liave sul>so(juently recovereil without fuilher symptoms, or 
by sliglitly soilcil linen and otiicr ottVots of cholera patients. We know how in- 
visibly and variously bacteria usually spnnul themselves, and we know that it is 
not ])(^ssible for the inost carefully ofgiinized sanitaiy police to subject every oliol- 
eni g«*nn to inspection." 

lie doubts the influence of dead bodies in communicating the disease, 
believing that ^' ])iitref action rather diminishes the caj)acity for infection, 
and that the bacteria of decomposition destroy the germs of cholera." It 
will be seen presently how completely these views accord with Koch*^ 

doctrine. 

Lcbcrt believes that it is possible for the cholera germs to he dissemi- 
nated by the air. A strong proof of this possibility he finds in the other 
wise inexplicable 
"occurrence of a ])eculiar diarrhoea in large cities so soon as cholera has taken 
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rool, US well iw tlmt olher fivct that during the prevulencp o[ cholEr 
the most different lands may stiow aonie oF th<- unmiHlukable siKns of choknt. 
The rolatioDS between vholera and other epidemics do not favor the belief that tlie 
one lUD e»:Iude the other, nuy more than thut they are intimately coQiie<-t«d with 
one another us records their origin." 

But atmospheric diasemioation is insignificant when compared with the 
far more Irequent couvey&nce by infected wiiter. He euma up his views 
on the BUbjoct in the following manner: 

" The tnith is, notliing ootB exclusively in the development o( cholera. The 
only indiapensKble lai'tor la the cholera ^erm; this acta in every caae, from the 
li^litest to tlie most severe, at every period, in every epidemic, in every land of 
the «Mth. and yet its lU'tlon, too. varies in extreme decree. In many coses it 
■.■Kumw but a temporary diarrhoea or a li^ht cholerine, while in other cnses it may 
he lutai in a tew hours, the dilTerence depending probably on the numbers in 
whii:li it han entered, and on the favorable or unfavorable conditions of develop- 
nii>nt it enc'ount^rs in different individuals. Since, then, all other etiolt^cal con- 
ilitfons mu.it tint act through this fundamental cause, and since this germ is dif- 
fined chielly by fluids, but may also be spread by the air, by the clothing and 
bedding, by various emanations and infiltrationa, it may be readily understood 
that there is as much irreeularity in the nature ot the vehicle of the germ as in 
the mode of penetration of tne vehicle into the recesses of the organism." 

Having acquainted the reader with the etiological opinions of soveral 
wrilera, most of whom are foreigners, we may now tuni our attention to 
a few repreBentjitive 

American Views. — The official report on the cholera epidemic of 
1S~3 in the United States," U Dne of the most instructive works on the di»- 
eaae ever issued in any country. Dr. John M. Woodworth offers a series of 
uropoeitions " condensed from the vast mass of cumulative evidence which 
has been laboriously collected by a multitude of cholera-students in both 
hemispheres." As these propositions are intended to bear solely upon the 
question of the exclusion of tlie disease from this country, they are here 
reproduced. 

" t. HaLignunt cholera is caiiseil by the aoceas of a specific orgianic poison to the 
alimentarv iwnal, which poison is developed spontaneously only in certain purt« 
ot IndiMHinduetanjt 

" 2, Thli poison is containe«l primarily, so far as the world outside of Hindo- 
atnn is conoerned, in the ejections — vomit, stools and urine — of a i>ersoa iilrenily 
infected with the diseuse. 

"3. To set up anew the aotion of the poison, acertain period ot incubation with 
the prtnence of alkaline moisture is required, which period is completed within 
(Mu? tu three days; a temperature tavoring decomposition and moisture or Quid of 
decided alkaline reaction hastening the process, the reverse retarding. 

"<, Favorable conditions (or the growtJi of the poison are found in ordinnry 
potftble water containing nitrogenous oi^ganic impurities, alkaline cairbonat«s,eto.; 
in deoom posing animal and vegetable matter posnewing an alkaline reaction; in 
the alkalme contents ot the intestinal portion of the abmentary canal. 

"0. The period of morbific activity of the poison — which lasts, under favor- 
Able conditions, about three days for a given crop — is characterised bv tlie pre»- 
«noc of bacteria, which appear at the end of Uie period of incubation and disappoar 
at the wnd of the jwriod of morbillc activity. That is to lay, a cholera ejection, 
or material containing such, is harmless both before the appearance and after 
Uie disappMirance of nicteria, but is actively poisonous during their presence. 

"8. Tne morbific properties o( the poison maybe preserved in posse for an 
indefinite period in cholera ejectioiu dried during ttie period of incubation, or of 
Infection-matter dried duritig tlie period of activity. 

" 7. The dried particles of cholera-poison may be caVried (in clothing, bedding. 
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being swallowed with the saliva— or, less directly, tlirough the medium of water 
or food in which they have KKlgod. 

"8. The poison is destixjyetl natundly either by the process of growth or by 
contact with acids: (1) thc«e contained in water or soil; (2) acid g'ases in tlie 
atmosphere; (3) the acid secretion of the stomach. 

**9. It may also be destroy eil artiilcijUly (1) by treating* the cholera-ejections 
or material containing them/with acids; i^2) by such acid (gaseous) treatment of 
contamimited atmosphoi'e: (8) by establishing an acid diathesis of the system in 
one who has received the poison." 

Ill the Piime volume Dr. Ely McClellan formulates the following proix)- 
sitions touching the causes of epidemic cholera. 

''1. Asiatic cholera is an infectious disease resulting from an organic poison, 
whic]i, gaining entrance into the alimentary canal, acts primarily upon and d<^ 
sti-oys the intestinal epithelium. 

**2. Tlie active agents in the distribution of the cholera poison are the dejec- 
tions of |)ei'sons suffering from the disease in any of its stages. In these dejectioas 
tht^it^ exists an oi'ganic matter which, at a cei*tain stage of decomposition, is 
capable of reproducing the disease in tlie human organism to which it tva» gained 
access. 

** 3. Cholera dejecta coming in contact with and diyin^ upon any object, such 
as ai-tichrs of clothing, bedding and furniture, will retain mdeflnitely tlieir power 
of infection. In tliis manner a sure transmissibility of the cholera infection is 
effected, and a distinct outbreak of the disease may occur by such means at gn'at 
dLstiinces from the seat of original infection. 

** 4. The specific poison which produces the disease known as cholei*a originates 
alone in India, and by virtue of its ti'ansmissibility through the pei*sons of infe<'t»^i 
in(Hviduals or in the meslies of infected fabrics, the disease is carried into all 
quartei-s of the world. Cholera has never vet appeared in the western hemisphere 
until after its route of pestilential mai'ch lias been commenced in the eastern 
world. Its epidemic ai)pearauce upon the North Americ;an continent has in- 
vai'iably been preceded by the arrival of vessels infected with cholerarsick or 
laden with emigrants and Iheir proi)erty from infected districts. 

"5. The respirator^' and digestive organs are the avenues through which indi- 
vidual infection is nccomi)lislied. Througli the atmosphere of infec^ted localities, 
cliolor.i is fi*e<|Uontly communicated to individuals. Water may become cont;ini- 
inatod witii the specific ])oisoii of cholera, fix)m the atmosphew, fi*om surfac**- 
wsushin^-s, from noglected sewers, cesspools or privies. The use of water so 
infected will induce an outbreak of the disease. 

"0. The virulence of a cliohu-a (lem<>nsti*ation, the contiigion haWng Ixvn 
introdiKod into a commiuiity, Ls influenced by the livgienic condition of the iK>pu- 
latioii, and not by any geological formation upon which they may reside. 

"7. One atta<k of cholera imj)art.s to the individual no imnuinity fi*om tlie 
disease in the future, but the contrary seems to be estiddished." 

Dr. Ilartshorne in 186G,' and again in 1881/ announced the following 
belief: 

"That tli(» cause of cholei*a is a (yet undiscovered) pi-otozoon, or primal organ- 
ism, of extreme individual minuteness, which, on entering the numan b<xly. 
afftM'ts it as an oi-ganic poison. That the varying (juantity or number of these 
organiMHs may in diffenMit cases account (along with individual pi'edisiwsitions 
and exposures) ior the uneciual violence of different epidemics, as in the case of 
trichimasis. Choleraic diarrluea or cholerine, so frequent before as well its durini: 
anil after the prevah^ice of cholera, may in some instances, at leiust, be explaiiu'd 
by till* action upon the alimentary lanal only of a muiimum quantity of the 
cause. The dreaxlful fatality of some Indian seasons is, on the sanie view, 
referred to an extreme accumulation of it." 

Dr. [joomis ^ considers opidemie cholera an acute, infectious, non-conta- 



* Cholera: Facts and Conclusions as to its Natuiv, Prevention and Ti*eatnient. 
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gioTiB disease, pro'mlily of miasmatic origin. As soon as llie plinlera drs- 
cliargee umlorgo decomposition the specific infection of the disease is de- ' 
voloped. and mav be conveyed from one locality to another by the Trind, 
bv rivers, and ui clothing. An individual traveling rapidly from one 
[ilace to another becomes the carrier of the germ whim is to develop the 
infection in those localities in which the conditions favor its reproduction. 
Dr. Austin Flint, sr.,' in 1881 said: 

" If the g*rm-the(iiy be adopted ail affordinjf the most rational explanation or 
lh<- ruiisation of other infectious diseases, this disease (cholera) eerlaialy tviniie 
vritliin the range of its appliiation. Adopting this thcorj, the disease requires for 
itM proiluction a specific germ or orgaaiHm. Adopting tlie theoty of indirect com- 
it]unlt»b!Hty, as just stated, germs are eonkiined in choleraic excreta, but they 
miuire development under favorable cADditions without the body in order to ao- 
quire infective powi^r. . . When tlie choleia-germ has under^ne tlie 

mquisite development, it may be transported in the atmosphere or earned from 
place to place attached to clothing, raercliandise, etc. It is also intelligible that 
undeveloped germs may in like manner be transported, and llnd, in situations 
more or leHe distant from the places in which they are pixNiuced, the conditions 
favorulilc! for their development." 

More recently Flint is inclined to accept Koch's doctrine,' 
Dr. Uartholow ' says that " the facte thus far accumulated render it 
highly probabRt that cholera is propagated by a minute organism." And 
"altliough the cholera germ Iius uot been isolated, the theory which as- 
sumes its uxisteiice best reconciles all the facts." 

The most recent authoritative Amoricau writer, Dr, StillS, expresses 
himself as follows; 

" In looking now over the field that has been traversed in the foregoing pages, 
and setiri'liing for some linit that will unite in a consistent whole the causes, BVnip- 
loms, and l<>Hions of cliolera, it is evident that only one fB<.-tor can possibly be so 
described. Tliat factor is the gaatro-inteetinal flux. This it is that produces Uie 
vomiting anil ihe purging; that prostrates the ^Hitient and wastes away in a fen 
hours the ftillesl ami the firmest form ; that chills the limbs and afterward the 
trunk: tliut lliickens the blood so that the cupilUuy vessels (An no longer convey 
it. and that spreads a cyanotic shadow over the whole surface of the body ; 
that cuts off the supply of blood from the lungs and heart; that paralyzes the ner- 
vous syntem, ganglionic as well as cerebro-apinal ; tliat obstructs t he' kidneys and 
arrests their secretion ; and that, aeting through the sevenil links of tliis patho- 
lo^cal chain, becomes the cause of death. But the question still recurs, What 
is the cause of the gastro-intestinol Bux ? To this also, in the light of observatjon, 
it is possible togiveonlyone answer. It is a specific poison which originates in 
HindoBtaii, and, oeing taken into the stomach and bowels, not only products In the 
Individual the symptomsond lesions of cholera, but is capable of multiplying itself 



round the whole circumference of the globe. Regarding the form and nature of 
that poison litlle or nothing is definitely established beyond what has already 
been stated as the result of Koch's observations. As far as they go. Uiey harmo- 
nise with a long-prevalent opinion that the cholera poison consists of certain 
mieroacopic germs, which, on being received into tlie bowels, propagate their kind 
and destroy the epitlieliimi." 

But against the somewhat encliisive view regarding the importance 
I of the gSBtro-intestinnl transudation, we may cite lhoee"/b«rfrftyn«/"cKsoa 

'Principles and Practice of Medicine. Philadelphia. 1881. 

*Oa the Parasitic Doetrineot Epidemic Cholera. New York Medical Journal, 
October 35. ISM. 

' A Treatise on the Practice of Medicine, By Boberls Bartliolow, M.A., M.D,, 
I UUU New York. 1881, p. T31. 
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which kill without the previous development of a copious flux. Evidently 
the system can be so overwhelmed by virulent ptomaines or other poisonous 
products, that the ** one factor '* of Still 6 remaiAs undeveloped. But for 
the majority of cases Still^'s explanation is completely satisfactory^ and 
indeed the only rational one that can be given in the light of our present 
knowledge. 

From a study of Asiatic cholera, more iMirticularly as it appeared dur- 
ing the New York epidemic of 18G6, Dr. Charles A. Leale,' of that city, 
concludes that: 

"Asiatic cholera only appears in America as an epidemic, which in two or 
tliree years exliausts itself. Its cause is dei)endent upon a peculiar bacillus or 
ferment, which, when planted in a suitable soil, causes malig^nant cholera. The 
experience of a very large proportion of the profession years ago empirically 
demonstrated that a decided acia reaction of the secretions of the stomach anlJ 
boweLs prevented an attack. 

Asiatic cholera is a self-limited disease, attackinp^ all the races of mankind and 
at all a^^; it Ls of verv short incubation and duration; it may prove fatal as raft- 
idly as in three hours from the time of apparent health; it is amenable to treat- 
ment and good nursing." 

The same writer also relates a number of events, personally witnessed 
by him, which forcibly illustrate that oven under the most favorable con- 
ditions the disease does not arise de 'novo. Concerning a certain vovage 
across the Atlantic on board an ocean steamer, of which he was the medical 
officer. Dr. Lealc says: 

"Now surely here, in such a reekingly foul atmosphere, where fright and 
dread were apparent on all sides, we had many factors incorrectly stated by some 
to be causes of cholera, but the germ of cholera was not present; and, there- 
fore, although thei*e was a most prolific soil, yet not one case of Asiatic cholera 
occurred during the entire voyage." 

» The New York Medical Journal, Jan. 8, Jan. 24, and Feb. 21, 1885 
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THE DOCTRINE OF KOCH. 



Astlie WBultof along Berieaof investigations into the nature of oholera, 
nndertsken by Dr. Robert Koch in Egj-pt during the epidemic of 1883, 
in India in 1834, and again in France during the recent visitation of 
1884, the German inquirer announced certain definite viuwa concerning 
the micro-parasitic nature of the disease. 

The different ^rtages of progress made in the investigations of the 
German cholera commiaaion, of which Koch was the head, were commu- 
nicated in a series of official reports to the German government. But what 
is now universally known as Koch's doctrine was embodied in an address 
deliveretl by him at the memorable Berlin cholera conference, held on the 
2Gth of July, 1884. At this meeting many of the leading German savants, 
including authorities like Virchow.Hirsch, Eulonbnrg, ^yden, von Berg- 
mann and others, had assembled in order to hear Koch's statements and 
to discnse the subject in ail its bearings. The address of Koch was the 
principal event of this conference, that alreaily may bo said to mark an 
epoch in the history of Asiatic cholera. 

Koch's theory has indeed formed the starting and returning point of 
almost all the later cholera researches, down to the most recent inquiries 
of the English commiBsion. 

So apology, therefore, is needed for here introducing this address' 
almostcompletely inplaceof merelygivingabrief summary of the German 
author's views. 

Koch opened his address by pointing out that — 
for sunilAry nieaflures, we require bases of iks firm a foundadon aa possible. It 
is not only a. question of very costly institutions, but of the happiness and misery 
of maay people. This ia most espebially true for protection from pcatjlences. in 
whidi. it can be said without exnegemtion, the most imjx)rtant sanitary efTortM 
f ba ins engaged. We should therefore suppose that, in the simple agninKt 
people would start from thorou^uy established und scientiitcallyelab- 
I. But uabappily this U not everywhere the case, and especiiilly with 
1 ciiolerft such a Arm basis is wanting-. It is true that a host of views on 
i of cholera, tuid ils mode of spreading and infection, have been expresaed. 
nous theories have been propounded concerning it; but the opinions are still 
•o very divergent, they are so diametrically opposed, tliat we cannot take tlieiu. 
wilbuut examination, as supports or startiug points for the measures we wish to 
institute in combating this pla^e. 

' It was published in the leading Oernion medical periodicals, and has b«en 
tnuislated into many forei^ ton^aeea. The editor has used, with certain neces- 
Muy modiQi.-ations and corrnrtions, the language of llie English translation which 
' 'a th« British Medical JountiU ot August 30 und September 0, 1884. 
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It is aHRorted, on tlie one hand, that cholera is a specific disease originating in 
India : on the otlier liand this is disputed, and it is lield that cholera can also arise 
spontaneously in otlier count lies, and is not dependent on a specific cause. Some 
hold that choleni is only introduced bv the cholera-patient and his effects ; others 
say that it can be spi-eiul by merchandise, by people in good health, and by cur- 
rents of air. Exiuaily conti-adictory opinions exist regarding the importance of 
drinking-water as ii vehicle for conveying the infectious matter, and concerning 
the influence of t lie conditions of the soil, as well as in regard to the question 
wh«?ther or not tlie infectious matter is contained in the dejecta of the p;itient, 
and finally on the duration of incubation. But all these are pi*ecisely points of the 
greatest importance for the pi'otection against cholera. And a successful resist- 
an(ro to the diseast? will not be possible till some unity of opinion has been aniveJ 
at on these fundamental questions of the etiology of choleiii. 

Now the etiologj' of this disease has profltea little from the progress whiili 
we have made in tlie knowledge of the causation of other infectious disea^ses. 
This jjrogi'ess hius developed chiefly in the last ten years; and during that peritHl 
there has been no opportunity' of investigating cholera — ^at least not in Eumpe, or 
in adjacent countnes. But in India, whei'e the prevalence of cholera could liavt> 
continuoasly afforded matenal for investigation, nobody has been found to occupy 
himself with this task by applying the new methods or investigation. 

In this respect it was tlierefoi^e not unfavorable that cholera broke out liu^t 
year in Egypt, and that opi>ortunity was thus given for studying the nature ami 
inode of in^Kjtion of this disease before it arnve<l on European soil. This oplK)^ 
tunity was utilized by various governments, which sent out ex]>editions to invl■^4- 
tigate the nature of cholera. I had the honor of superintending one of tliesi' 
expeditions. 

When I undertook this commission I was fully awai-e of the difficulties of tin* 
task. Properly sp<»aking, nothing was as yet known of the infectious matter *»[ 
cholenL It was not known where to look for it — whether it existed in the intes- 
tinal canal, or in the blood, or elsewhere. It was, further, not known whether 
one luul to deal in this c^ase also witli bacteiia, or with fungi orsometliing similar, 
or with aniniid paitisites — e. j/., amoeba. It is true that, in this respject, there wore 
not such important difficulties met >vith as in another direction, where I least ex- 
pcjcted to find them. 

I had pictui*ed to myself the pathological appearances constructed according 
to the descriptions of the standard textrbooks ; and had supposed that the intes- 
tine in cholera showed very few modiilcations, and that it was filled with a fluid 
resembling rice-water. The autopsies that I luul previously seen I had aln.'ady half 
forgotten, so that I could not cornet this falser icw'ji. Heiice I was at first i-.illior 
surprised and uncertain wIkmi I caiiK* to see something else in theint4;stiue. In the 
fli*st aut<^)j)si«'s, it was al oiue evident that, in the majority of cas«.*s, extremely 
great and striking modifications wen* to be found. Otln^rciises again, showed (jnly 
slight <hanges ; and, finally, 1 came across cases which in some degn?e cori'e- 
KjK)n<led to the type given in th(» ordinary hooks of instruction. In spite of the 
most careful investigation of all the other organs and of the hlood, nothing wjl** 
to he found which could lead one to suppose that the infectious material was to 
he found there. My attention, therefore, was concentmted exclusively on the 
modilicatioiis in the intestines, 

Koch then proo(»cMls io give an account of the appearances of cholera 
int<;stines, a descri])tion of which Avill 1)0 found elsewliere under the hwid- 
injr of " Morbid Anatomy.'' lie then continues as follows: 

When we examined the intestine and its contents under the mici'oscope. it 
was seen that in some cases. espe(?ially in those in which I Vyer's glands wer».»reil 
at the edge, lui invasion of bacteria corresponding to this redness had taken place. 
The diagiiini on next i)age illustrates this appearance. 

The bacteria had partly foived their way into the utricidar glands, partly 
pushed theniselvj's between the epithc^liuni and the baseuient-membi'ane, thei-ehy 
lifting the e])itheliinii Jis it w(mv. In other ])arts, it was seen that they had foivi-tl 
their way deeper into the tissue. Then cases were found in wlii(,'h, behind these 
bacteria," which had a special appearaiu.*e with regaixl to size and sha()e, so that 
one could distinguish tlieiii from other ba<lena, an«l devote s|)ecial attention to 
them, various other bacteria had forci'd their way into the utricular glands and 
tla.' surroundiii"- tissiu', e. (/., large thick bacilli and very thin bacilli. Theivby 
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k ocavditionB are prodiwd similar to those in necrotic diphtheritic changipeH ol the 

iBinetnbnme of the intestine, ftnii in typhoid ulcers, where aJterwai-d other 

1c bacteria (urce their war into the tissue rendered necrotio br puth- 

0. We were, therefore, irom llie vsry beginmug, obliged to look 

« nret-mentioned bacteria as not altogether uniiuportaiit tor the cholera- 
t, wtiile Uie other chiuigea gave IheimpreaKJonot beingBecondary ; fortlie 
R flret described always advanced beyond the others, tney forced their way 
forther in, and gave the inipreffiiou as if they hud smoothed the way for the other 
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With rpgard to the contents of the intestine, at first no clear idea could be 
foraiMl, OB the only ouies wliich come before uk for examination were uotsuitable; 
in theee. also, the contents of the intestine were already putrid and bloody. An 
tinormouB quantity of various luictcria was found in tiiese contents, so tlutt 
there wns no possibihty ot attendine to the resi cfaolera-bacilli. Not till t 
)Md dissected a numljer of aciite and uncomplicated cases, in which nohremor- 
rliae« had as yet set in, and in which the contents of the intestines bad not yet 
undei^ne putrid decomposition, did I recognize that, the purer and fresher the 
cnaee, Uie more did a special Idnd of bacteria prevail in the contents of llie intes- 
ttnee. It was soon clear that those were the some bacteria which I had seen in 
the mucous nienibnuii!. Tliis dlscoverv uaturally tumtnl my attention more and 
more to these bocteriiu I invetiligtitea them in all kinds of wavn, in order to 
establish their special peculiarities. I am able to give the following information 
rvg>udii>e them. 

Thew Uicteria, which I liave called comma-tiacilli, on account of their pecul- 
iar shape, arc mniillnr Ibon the tiil>ercle-bacilli. The cholerO'hacilli are al>out half, 
or at man two-thirds, as long as tubercle-bacilli, but much more bulky, thicker, 
And slightly curved. This curve is generally not more marked than 'that of a 
CDnima; but sometimes it is larger, becoming semicircular, as in the adjoining 
llgrum. In otlier cases, it is seen that tlie curve is doubled, that one conuna 6 
Attached to another, but in an opposite direction, so that it forms the shaue of on 
fi. I think that in both aiaes two individual ones after being divided liave re- 
mained stuck bwetber.and occonlingly ^ ve the appearance of a more marked ciu^e 

But in the artillcial cultivations, hettide these, another very remarkable form of 
developmi'.nt of the comma-bacillus is to be found, which is very chamcteristic of 
it. The commit-boinlli frequently grow in threads of lon^rcr or shorter length. 
But lliey do not tlien form straight lJireads,likcather bacilli, for Instance, antlimx- 
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bacilli, or, bb it appears in the microscopic picture, simply wavy threads, butTery 
tender long Bpirals, whicb, aa far aa their length and the rest of Uieir appewssce 
are concerned, bear the closest resemblance to the spirochtetn of Telapniw tent 
(see Fig. 4). I oould not distinguish one from another if I hod them side by mde. 










Fia. 3.'From tbecontmts of ■ cholerft-lnlestlne. Core of necroUc rpttbf Ua (a 

comina-bacUliu lAi. ChoncUriBlIc Krouplng of Ixu^lU (c). SW RUgnifyliig power. 

Fin. a.— (>b]Fct-irlwM prepantlon. Cbolen dejecU en damp Unen (two d«ya old). At io) 
B-obftprd bacilli. Huo uiAgnLFj-lnK power. 

r form of development, I am also inclined to the view tiat 
H not a genuine bacillus, but that it is, properly speakinK, » 
tran-sition form between bacilli and spirilla. Perhaps, indeed, we nave here to 
deal with a genuine spirillum, of which we have a fragment before us. 




Fio. *.—Oli]«t«lasB preparation. From thp edae of a drop of mpat-hroth. with pure culture rf 
comnia-bacilll. Loofc acrew^baprd tbreailii in). 60u tiiagnlfyltiK power. 

Comnia-bai-illi can be cultivateil in meat-broth. Tliey grow in this liquid 
very uiiickly, and in gn»it niimljors. TIiIh pi-o|>crty of theirs can be utilized for 
HtudvmK their otlier .lualitie* by examining, with a .strong magnifying power, a 
smafl <lrop of nieat-brotii ndtivution on the object-glass. It is then seen tliat tlie 
cunm)a^biu.'illi move in a vcrj- lively manner. When they ore collected together 
at the etige of the drop, anil ai-e iiiovinL- about among one another, they luok 
like a s«-arm iif dancing mid(ces, and tin- long K['-' " — ' ■ 

in an uuiniati'd niiir 
nderistiu picture. 

But the cimmia-bacilli also grow in other liquids, and especially, B[>ee*lily 
and in great abuuiluni'e, in milk. They ilo nut make milk curdle, and do not 
jni'i;iialato the ciiwin, which many otjier Imclci-ia, that can aiao be raised in 
milk, do. Hencii the milk looks ipiite unchanged. But if you lake a small drop 
frmu the surface, ami examine it under the micixiscope, it teems with comnio- 
liiuilli. They also gww in the serum of blinid, in which they ver\- quickly de- 
velop, aud multiply in great numbers. Again u very good soil for tlie rcproduo- 
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of romina-bEKilli is food-g«latin^. This gi^lntin« 



Lina-bEKilli IS food-^latin^. This gi^lntme pan serve for facilitaUne 

r llie diHCOVery of comma-batilli. For the coloaies of i.'oiiiniB.'bacUU 

the gelatine, a moat characteriBtJc and dellDite form, which, 80 tar aa 

1 i)iBt«rii, and »h (ur as my experience maohea, no other fciad of bacteria as- 



rin*th 
■a the I 



)ie colony looks, when it is very young', lilce n. very pale and tiny little drop, 
h is, however, not quite drcular (the shape g^nerallj ti«sumed by ttieee 
^ritt-colonies in gelatine), but has a more or lew irreji^laHy bordered, hollowed ' 
'n parU also roufrh or lagged shape. It alHo has. at a very early stwe, lather 



mular RppeuRuice, e 



I 



IS not of such regular churtu^ltir as other ci^onii 



;i) 




m. R. — Oolonlca of commii-bacllll KnminK on the gelatine-plate MagnlOHl 80 tinifa. 



rben the colon; becomes somewhit larger this irranulation becomes more 
nwire evident: at last it looks like a little heap at slronelv re FrtM-tin^ granules, 
^t best compare the appearance ot turh a colony niui the aiipearanoe o( a 
< heap of pieces of glass. As they grow, the gelatine Uqnetles in the imtnedi- 
leiu-htKH-hood of the bacteria colony, and tliis latter at tJie same time sinks 
1 deeper into the mass of ^latine. A funnel-sliaped cavity is thus formed in 
^latine. in the midst of wliich the colony is seen aa a little whitish point, 
appearance is also quite peculiar. It is seen, ut least in this laaniier, in very 
>tner kinds of bacteria, and, as far ns I know, never so marked as with the 
oa-baciUL The sinking of the colonies can be best observed when carrying 




thry appear on Ihe gvlaline pLaM. 



tn artlflc^ cultivation. A suitable colony in Belecte«l on the gelatine plate, 
r a microscope with a low power; it la touched with a platinum wire, 
ioualj heated; the bacilli are tmnsferred by the wire into a test-tube with 
tine, oni] tJiis is closed with sterilized waddiniT- A cultivation of this kind 
gntwft in the same manner us tlie colony on Uie gelaline-plate. I am in poa- 



15G -VSIATIC CHOLERA. 

session of a numerous collection of artificial cultivations of bacteria, made in this 
munm^r; but I have never seen in their case such chancres as the conima>bacilU 
caus«i aft<;r bein^ tiunsf erred into the gelatine. Here, also, as soon as the lulii- 
vation be^dns to develop, you see a little funnel, which marks the point wheiv the 
inoculation took place. By degrees, the gelatine licjuefics in the nelghborhoal of 
this iK)int of inoculation; then the little colony is plainly seen extending' itself more 
and more. But a deep spot, sunken in, always remains,' which looks in the partiallv 
liquefi<Kl gelatine, as if an air-bubbl«.» weni fiovering over the colony of bacilli, ft 
ahiiost gives the impivssion as if the bacilli- vegetation not only caused a liquefac- 
tion of the gelatine, but also a s)>eedy evaporation of the liquid formed. AV« 
aln'iuly know a nuinbiM* of other kinds of bacteria which, in quite the same man- 
ner, gradually liqu<*fy the gelatine in test-tubes, starting from the point of imxni- 
lation. But in those cases there is never such a cavity nor this bubble-Iik** 
liollow space. I must also mention that tiic liquefaction 6t the gelatine, startiiu: 
from a suigle isolated colony — the best way of observing it in a laver of gelatiDH, 
which is spn»a<l out on the glass plate — never spreads veryjfar. T?lie dimension of 
the liquefied district of a colony may be estimated at one millimetre. Other kinds 
of bacteria can liquefy the gelatine to a much greater extent, so tliat a colony at- 
tains a size of one centimetre in diameter, and mor«3. In the cultivation of com- 
ma-biicilU, made in t«»st-tube8, the lijpiefaction of the gelatine extends by d^srws 
and very slowly, st^irting from the point of inoculation: and continues In such a 
manner that. aftiM* alK)ut a W4H.'k. the whole contents of the tubes have become 
liquid. Unimportant as all these qualities seem in themselves, special weight a 
to be laid on them, because they serve to distinguish comma-bacilli from other 
kinds of bacteria. 

Conuiia-bacilli can also be cultivated on Ceylon moss (Agar-agar), to which 
meat-broth and pepton are added. This agar-agar jelly is not liquefied by the 
comma-bacilli. They am also be raised on boiled potatoes — a fact which is'veiy 
im{>ortant for certam questions. They grow on potatoes like the bacilli of 
glanders. The latter form a thin, pulpy, brownish coating on the potatoes. Thf 
cultivation of comma-bacilli, when gi*own on potatoes, look like this, but not 
colored so intensely bi'own, hut rather light, grayish brown. 

Comma-biU'illi flourish l>est at temperatures between 86"* and 104^ Falu*., but 
they are not very susceptible to lower temi)eratures. Experiments have b«n 
malic on this iK)int, which show that they can grow very well at 62.5* F., though 
luoi-e slowly. Below that |)oint the gro>vth is verj' small, and seems to cea.** 
l)cU>w6().H^ F. In this n»sp*.H.*t the comma-bacilli r«»markably resemble anthrax- 
bacilli, whioli iilNO have this miniuiuin t«Muj)cratui'e as the limit of ihcir grt»wtli- 
powci". Ou«e 1 luadi^ an cx|MM*inieut lo l«.*st the influence of lovvr^r tem|X'ratur^ 
oil coniniji-bacilli, and to sco if thcv an\ at a vory low tempei'atnre, not unly 
liiiidcn-il in llicir (lcv«»loj)niciit, but also if they cannot possibly be killed. FiT 
tlii^ purpose, an artithial cultivation was exposed for an hour to a tenipeniluriM'f 
14 I .: during this lime it was coni|)letelv frozen. When part of it was put intu 
the i^i'latiue, there was not the least ([ilference visible m the development nr 
growth, so that tliev bear frost very well. It is not the siune with the withdraw-.il 
of air and oxygen. They immediately oeiuse to grow when deprived of air. auil 
accordiugly bei(ni:r, it' t lie division into aerobic an«l anaerobic bacteria Ih» held as 
gotul. to the a«"rol>ic class. Any one can convince himself of this very simply bv 
layiiiiT :i piece ol talc or luira over the glass plate, when the portion of the ;u1i- 
\'u'\i\[ «iiltivation has Im'«'ii placed on it in litpiid gelatine, and when the gehitinc 
is lu'Liiniiinu: to stitreii; tiie talc ov mica must be as thin as possible, and iiiu>t 
cvivcr at ji'a^t one-tliii'ii <»l the gelatine surface in the middle. The piece of mica, 
owiiii^: t«» its elasticity, adlii'resconij)l«'tely to ihe surfa<*e of the gelatine, and thas 
<-uts «)II' the air on the portion covereil. Then, as soon as the development of 
till' «'oU)!iles l'olK»ws. it is seen that the ilevelupment onlv takes phiC4» wh«ire th«* 
g«'latine is in>t covereil. and only a tritle, about two millimeti^s, under the niii-i- 
plate, up to which point the air has been able to foive its way. But under tlii* 
mica-plate itself nothing grow>. FxtitMuelv small colonies, invisible to tin' 
iiakeil eye, do, it is true, appear, which probaf>ly «)\vo their origin to the oxvg»*ii 
<*xistiiig ill theg»*latine but they do lu^t increiuse in siz«.» aft<?rwartl. An exiH':i- 
nuMit was made in aiiothtM- manner. Little glasses containing food-gelatine, wliiili 
had be»Mi iuoculatetl with ct»mma-l)acilli, were placed under an air-pump, aiiil 
oliiei> pr«'par«'d in tli»' siuue manner were kept outside the air-pump. Itwastli»Mi 
s«'eu that thoso under the air-i)ump ilid in>t grow, but only tlios<» outside it. But 
wlii'ii those that havl l»e«*u under the air-pump were again placed in the air, the vU-- 
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i^in to ijrow. Henco tliey had not died; they only wanted the neces«iry oxjjf,'*!! to 
l>" nh!'? to grow. The same occurs when the cultivationsi are brought into an 
MliiKMphere ot carbonic acid. While the cultivations that have been kept for 
coitiiturison m;taidn the carlxiDic Bciil atmosphere grow in the uauol manner, Uinse 
that are in a stream of carbonic acid remain undeveloped. But in this case, also, 
they do not die; fur after havine been for some time in tlie carbonic acid, tiley 
be^n to grow immediately after mey have come out of it. 

On the whole, comma-hocilli. as 1 have repeatedly observed, grow very 
rapidly. Tlieir veKetiitbn speedily reaches a maximum, at which it ordy remains 
stationary for u short time, then diminishing again very quickly. The comino- 
bncilli, when wasting away, lose their shape; they appear at one time shriveled, 
mad at another time swollen, and in this state they are not at all. or only sightly, 
Buaeeptiblc to color. The peculiar conditions of vejtetation of comnuv-Wcillt can 
be be«t observed by bringingsuhstonces which are rich in comma-bacilli, but also 
oontajn othe* bacteria, e. a., the content* of a cholera-intestine or eholero-dejectiH 
in contact with moist earth, or by spreading them out on linen, and keeping tlieui 
in a damp condition. Comma-lracilli then increase in a very short time, e.g., in 
■a extmordinory manner in twen^-four hours. Other bacteria thai exist with 
them are at nrst stifled by the commo-bacilH, a natural pure culture is formetl, 
and, on examining with the microscope the muaa that ia taken from the surface 
<rf the damp earth or llneu. preparations can be obtained which show almost ex- 
«luBi*iely commO'buulli. 

But thia luxurituit growth of commo-ba^'Uli does not last long. Aftertwo or 
three days they b^n to die off, and other bacteria then increase. The con- 
ditions become' the same as in the intestine itself. There also a rapid multiplica- 
tion takes place; but when tlie real vegetation period, which onlv lasts for a short 
time, is over, and especially when exudations of blood into the intestine take 
place, the comma-bacilli disappear, and the other bacteria, especially putrefaction- 
laeteria, eomnience to develop in their place. I am, therefore, almost inclined to 
believe that if the commO'tnicilli were brought at flrst into a putrefied liquiil 
whkh contained a great deal of the products of vital changes of other bacteria, 
anil especially of putrefaction-bacteria, they would not come to development, but 
would soon uie on. But, so far, sutHclent experiments have not been made on 
this point. It is onlv a supposition which 1 make, supported by my exi>eriencea 
ot other bactorital cultivations. The point is important, however. For it is not 
a matter of indiiference whether the comma-bocilli, if tliey come into a sink. Ilnd 
a good or a very bod soil for reproduction. In the first case, they would multiply 
and would have to be destroyetl by methods of diiiinteotioni but m the latt«r cane 
they would die off, and there would be no necessity tor disinfecting. I am in- 
clined to hold the latter view, as borne out by all the experience I have so far huiL 

The comma-bacilli flourish best in liquids which do not contain too small a 

Sinntityof nutritive matters. Several experiments have been made on this|>uint. 
ilutions of meat-broth with an alkaline reaction were prepared, and a quantity ot 
comnuh-bacillj was placed In them. In one of these experiments, the meat-broth, 
after a flvn-fold dilution, proved to be no longer a nutritive solution. In other 
experiioents, the bacilli grew in a ten-fold dilution. 

In tiiese cultivation experiments, it was further seen that the nutritive aub- 
stancns — at least, the gelatine and meat--bi-ot]i — must not be acid. As soon oh the 
gvlatine shown only a truce ot acid reaction, the growth of the comiiui-badlU ia 
very stunted. If tlie reaction be in a markeJ degree acid, the development of the 
bacilli completely ceases. It is at thesame time noteworthy that itisnotollacidH 
that seem to act unfavorably on the comma-bacillus. For the cut surtaoe of a 
boiled potato is known to tiave an acid reaction. Nevertht^leas, commn-bocilli 
grow very luxuriantly on potatoes. Hence, one cannot sav, straight off, that all 
acids hinder tlie growth; but. in any case, there area numVierof acids which have 
this effect. In nieiit-bruth it is probably lactic acid, or an acid phoepliate. 

As the inllucnce of substances IJiaf prevent the devclupmentot tlie growtliof 
ooRUIM-bncilli is onn ot no small interest^ a number of other substances linvc been 
examined with regard to tliis point. 

Iodine is known to have been characterized by Dikvoine as » very intense 
noiflon for bacteria. and, undercertaincircunislances,correctlyHo. DavainH made 
h'ut experiments by diluting, to a very great extent, a liquid containing onthrax- 
tittcUll, c g., anthrax blood, until he linally hod notliingbut pure water, in which 
vagr biw aaUuwtbodiU ware suspended. He added iodine to tliislit^iid, and U 
••— ^-iit. -_ .1 L-_:ti: killed by an extremely M 
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iodine: but in practice the conditions are quite the reverse. We never have to 
stop the development of infectious mattt^rs in pure water, but in the alkaline con- 
tents of tlie intestines, or in the blooil, or in the juices of the tissues, and \\w 
iodine does not remain free in these, hut combines at once with the alkalies. Tli<> 
investi^tion of tlie influence of iodine on the comma-bacilli was made by adding; 
imline-water to meat-broth, whi<-h was just suitable as a nutritive liquid.' lodioe 
dissolves in water in the pn){X)rtion of about 1 in 4,000. One cubic centimetre of 
this iodine- water was mixeil with ten cubic centimetres of nieat-bix>tli, but this 
did not hinder the ><^i*owth of tlie bacilli in the least; the limit at which iodine 
])revents tlie bacilli from developiuf^ must, therefore, lie far below the amount 
used in this experiment. But it seems to me unnecessary to make any mone ex- 
periments on this point, as, in practice, larger quantities of iodine than this cannot 
be given. 

Alcohol stops the development of commarbaciUi only when one part is added to 
ten parts of a nutritive fluid, i. e., in the proportion of ten per cent. This is aeon- 
(rent ration which also cannot be practically utilized. Common salt was uised in 
the pi*oi)ortion of 3 per cent, without the growth of the comma-bacilli being hio- 
den^d. Sulphate of iron only hinders the growth when two per cent, is added to tlie 
nutritive fluid. In regard to tliis substance, which has been very much used for pur- 
poses of disinfection in time of cholera, I would state the fact tliat a proportion of 
two per cent is necessary before it acts as a preventive to development. The 
comma-biicilli are not yet killed by the sulphate of iron in this concentration. 
The property which sulphate of iron has, of hindering the development of the 
bacilli, is, perhaps, thus explained. The peptone and albuminates of the nutritive 
solution, which serve as fooil fur the bacteria, are driven out: for, by adding two 
I)er cent, of sulphate of iron, an abundant precipitate is formed in the nutritive 
solution. Possibly, also, the acid reaction that takes place has a checking effect 
on the growth. Accordingly, this substance seems not to possess any specific 
effect on the bacteria, and certainly not to be a real material for killing or disin- 
iVn^tion. I consider it indeed possible that, with such a substance, exactly the 
op{>osite of what is intended may l)e obtained. Given the case that the contents 
of a cesspool had to be disinfected, into which it was known that comma-bucilU 
hud found their way: according to my view, the proc*ess of putrefaction that goes 
on of itself in the c;esspool, is sufficient to kill the comma-bobcilli. But if sulphate 
of ii*oii be added till there be an lU'id reaction, and the process of putrefaction is^ 
thon.'by arrested, nothing els«^ is obtained but cessation of the growth of tlie bao 
toriii and of the commii-biu'illi. The biU3teria are by no means killed by tlit? 
nu'thod; and ius for the coinuiii-hacilli, tiiey are removed from the influence of th^ 
])utn.'fiu-tion bacteria wliioh ui'e injurious to them, and an.i pniserv«Hl instead of 
oein^ destroyed. 

This »?x;unple is a veiy j::oo<l one to show that the substances for disin fe<:'ti«m 
must be corroi'tly jud^jul and examined precisely on this point, and that we luiv.? 
to ilistiuj^uish be.twe»^ii what only arn^sts putrefaction iuid what ivally kills bac- 
teria. The former may very i>ossibly serve as a means of preserving infections 
niattei's. 

I will only mention the limit of tlie jK^wer other substances poi>S€^s of arrest- 
in«j: \ho development of coinma-barilli: Alum, 1 : 100: camphor, 1 : 300. I h;i«l 
«»xp<M-led a stronger elfeot from raniphor, but several cai-eful (experiments have 
shown that this substance |>ossesses only a very slight influence on C4>m ma-bacilli. 
Carbolic iU'id, 1 :4(M). This ti^iin* nearly agrees with what we know of the iiillii- 
eiicc of carbolic acid on other bacteria. Pep|KM"mint-oil, 1 : ;:3,000. Sulphate of 
coj)p«»r. 1 :2,.")0(). This substance has a very |>owerful effect. But if we want to 
calculate how much sulphate of copper nuist be given in oilier to check the growth 
of the bacilli in the int«'stinal canal, we should arrive at quantities which could 
not he ;riven to a human bein*^. (Quinine, I :5,(M)0: and corrosive sublimate, which 
IS hen» iiirain seen to (exceed all otluM* substance's in ]K)wer, 1 : 100,000. 

In tiiese ex|H;riments on th»' in 11 uence of substances for arresting the develop- 
ment of coniMia-bacilli, the striking fact became evident that comina-baciHi die 
easily when dried. These expeiinn.'nts wei-t? made by letting a very small drop 
of a substancf* containing bacilli dry on an object-glass, and a large supplv of tlK*se 
ohject-glas.ses was iinm«Mliatoly prepared for a series of exi>eriments. A drop uf 
theliijuid which was to he examineil was then placed ujK»n such an object-glass 
and left for devt»lo])ment in the hollow object- holder. Having proceedeil in this 
manner, in no single preparation did anything grow that had received nioat-bi-ot!i 
as nutritive fluid, nor in a striking manner in the test-preparations either. At 
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lirsl 1 did Dot knuw n-lint oauspd llio obiwnce of ffrowtli, nnil tlioii<;)it that th(> 
broth must be tlie cause ot it. tor I had never met with anything hke this liefoi* 
in the cuae ot other tnwteria. For inittance, anthran-badlli can be kept in stock 
for a long time di? on object-glasaes; they retaia vitality from lialiawevk to 
neurly a whole wveK in tlita manner. As, Itowever, the raeot-broth on examina- 
tion proved to be une\ce»tionable, we hod to examine whetlier the commai-baiilli 
tuLd not probably died off owing to bein^,'- dried upon the object-glaaa. In order to 
obtain certainty on this point, tiie lollowing' experiment wos made: A number of 
objecUglftMes were provided with a small drop of substance containiue bacilli. 
^Dm drop drimi up in ft tew miDutex. One object-glass wvs now diluted with a 

~* ,of meftt-brotb after an interval ot a uuartjir of on hour, another after an in- 

' of half on hour, another tkfter on interval of an liour, and «o ou. Then it 
,jn (and I mode several series of experiments) that the comma-bacilli did 
to dieveloument on the dried gloss plates that had laid u quarter, u half, and 
liour; out after two boura they sometimes died oB; after three Itours, I 
OOnld not keep the iMcilli alive in these experiments. Only when compact massea 
of bacilli cultivations — for instance, when the pappy substance of a cultivation 
mod* on potatoes was dried — did the badlli retain vitality for a loneer time; 
flMuiy because in this caae complete desiocation followed much later. But, tUso, 
ludcr thenu conditions I have never succeeded in preserving the bacilli alive in a 
dried state longer than twenty-four hours. 

This result was in so far impoi'tont, as by its means it could easily be tested 
whether the bacteria have a permanent state. We know that other pathogenic 
buct«ria— tor example, anthrax-bacteria, which form spores — cad be preservtHJ tor 
yiwn in a di^ stale on an object-vlass without their dying-. We know also oF 
other Intcctiou-t substances, with whose nature we are not vet accurately iu>- 
ifuainted — for example, the infectious matters ot emall-pox and ot vaccine — which 
(«n be kept in a dried state for several years, still retaining their power of infec> 
lioik. If now the conuua-bocilli, which, as such, are "—— -""•""•-u-" — '-"■"i- 
killed by dying, pasa into a lusting condition under si 
would bt! very soon shown during the process of dying. 
This is one ot tlie most impoiiant questions for the ■ 

disease, and espwially a .... ._ _ 

fore been mode in the nioRt careful manner possible. Above all, cholera dejecta 
and the contents of the intestines ot cholent corpses were left in a dompconuition 
<m Uddii. in order that the comnnL-baciUi might develop under the most favorable 
circumstances. After ceriaiu intervals ot time, pieces ot the linen were dried — tor 
exuniple, after twenty-four hours, after a tew days, after several weeks — toseeit, 
during this period, any condition ot permanence had been established. For in- 
fpction tbrough cholera linen affords the only undisputed example ot the presence 
of an vftiM'tual infectlouH substance which adheres to a special object. It there 
w^nAapemionent state to txtfuund anywhei'e, it must have been found on cbolero 

But in none of tliese cases was a peimanent state discovered, When the 
dried tliinp< were examined, it was seen tliat the comma-bacilli had died off. 
Tlvn. further, the dejecta were placed in eartli, being either mixed with earth or 
Hpi«ad on the surface, which was either kept dry or moist; they were mixed with 
marsh-water, and were also left to decay without anything bMog added to theui. 
In gelatine-cultivations, the comma-bacilli have been cultivated up to six weeks: 
also io senunof blood, in milk, on potatoes, on which antlirax-bacllli are known 
to form spores extremely rapidly and in great abundance. But we have never 
obt«un(<d a permanent state of comma-baollL As we know tliat the majoritv ot 
bacilli have a pemnment state, this result must appear very striking. But I 
would remind you, as I mentioned before, tliat we liave most probably to deal 
bicrc witli a luicro-oixanism, which is not a genuine bacillus at all, but is nu>ii- 
allifid to llu: group of screw-sliaped bacteria, spirilla. Now we do not know ot any 
permanent state of spirilla as yeL Spirilla are bacteria whicli depend for th-^ir 
exiKteaoo exciueively on hquiiu, and do not, like anthrax-liacilli, vegetate under 
ccTloin oonditions in wliich ttiey have for once to endure a dry state. It theiir- 
tore sawms to me. as far at least, as my ex{>eriem« giiea, that there is no prospt^rl 
of finding a permanent state of commH-bocilli. I shall, later on, explain ttiat tlie 
afaaenc^ of a permanent state perfectly coincides witli the experiewajs of the etiol- 
ogy of cholera. 

" >nc coniuder all the ({ualities of the comniO'btiuilli that 1 have hitherto de- 
' one must be convinced that tiiey belong to a special well-charact^ized 
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spocios of bactei'ia; and that by means of their characteristic quaJities they can 
easily be reoo^nizetl and distinguished from other bacteria. 

After obtaining: this conviction, it was above all important to establish the 
relations between the comma-bacilli and the real process of cholera; and, first, I 
had to investigute whether they are to be found in all cases of cholera, and 
whether they are absent in all other cases: that is, whether they belong exclusively 
to cholera. In this direction as large a series of cases as possible was thoroughly 
invt»sligated. In Egypt, ten }x>8t mortem examinations could be turned to ac- 
count. It is true these wei*eonly microscopically examined: for I was not then 
Rutficiently ac<|uainted with the qualities of tlie comma-bac*illi, which they show 
while gix>wing in food gelatine, to be able to make use of the gelatine-process for 
pi*oving the pi*esen<re of the bacilli. But I was convinced by careful niici'oscopic 
mvestigiition of the pr(.^ence of the commarbacilli in all these cases. In India, 
forty-two 2>oist viortem examinations were made, both microst»opically and by 
cultivations in food gelatine, and in no case were the bacilli absent. In a seri»» 
of ciLses, which had been very acute, an almost pure cultivation of comma-bacilli 
was met with in the intestinal i^mal. Further, m India, the dejecta of thirty-two 
cholera jxitients were similarly examined, and each time comma-bacilli were 

Crt»sent m them. The liquid vomit of cholera patients was also often examinetl: 
ut comma-bacilli were onlv found twice in the vomit, and in these cases the 
quality of the vomit enabled us to conclude that it was not properly the contents 
of thestomach, but contents of tlie intestine, which had been driven upward by 
abdominal pressiure, and evacuated. The liquid had an alkaline reaction and 
lookeil exactly like the contents of the intestine. I have also found oommit-ltacilli 
in eight other j^st nwrtem preparations, some of which I had previously had 
sent nie from India, and others I had received from Alexandria, from Dr. Kar- 
tulis antl Dr. Schiess Bey. Finally, I recently made two post mortem examina- 
tions at Toulon, together with Dr. Straus and Dr. Roux; and in these cases also, 
as well as in tiie dejecta of two patients, comma-bacilli were found. In these two 
j^WHt mortem examinations at Toulon we had to do with exceptionally characte^ 
istic and acute cases. One of the men, a sailor, was to have been dismissed from 
the hospital on the same day, as convalescent from malaria; but this could not be 
done, for at al)Out eleven o'clock in the morning he had an attack of cholera. He 
died in the afternoon at three, and the corpse could be dissected by half-past three. 
I will here ol)st»rve that in almost all the cases examined by nie the post nwrtem 
examinations have been made a very slK)rt time after death. We have often 
made the dissections inmiediately after death; in most ciuses two or thi-ee hours, 
at lat4'st, after dt'iith; sothat^ioi^ mortem imtrefaotion could not yet have liiul 
tile cUVvt of clianging the condition of tlie intestine or of its contents. In tli»' 
ciiM* nuMitiont'd, as in those of a number of oarlier j>o»f mortem examinations, wf 
could also convince oui'st4ves of the pn'senre in the intestine, in veiy acute 
casos, of almost a j)iire cultivation of coinma-bacilli. I was able to tlenion- 
strate this Uw.i to Dr. Straus and Dr. Roux, who had not as yet suc<-eeded in 
]»n)viiig the existence of lonuua-bacilli either mici-oscopiwilly or on tinii 
uutritivo soil. Tiiese gentlemen had always been of opinion. Dr. Strain 
Xo\i\ nie. that a s|Mvial trick in the preparation Was necessary in order to coloraml 
ruhivatr tluM'oninia-hacilli. Then, howeveis they were cohvince<l that nothiu>: 
is niori' simple than this, if only a pure and unconiplicated case be chosen for in- 
vest lira t ion. 

In thf seroiul ^x^sf mortem examination, also, in which I took part at Toulon, 
the lonnna-bacilli witi' found in the intestine in almost a piux? cultivation. I 
tii«Mi a>kt'd Dr. Straus to taki»tliis opportunity of showing me tlie micro-oi-ganisnis 
whitli. ain»riliiig to his virw, an* to ho found in cholera bloo<l. But these ai>- 
I >» "a ra Ml ■» 's wrro noX to Uo found in I'itluM't-ase. 

If \\«« aildall tlu»si» rasrs ti»u«'tlu'r, nearly one hundred have been examined witli 
rriranl to tlir ]m>'s«'iu»' of ioinma-harilli. and the harilli have been found in all of 
tlitMn. Hut thr invest ii;;iti«»n lias in>t only proved the exi.stence of the coniniu- 
l»ai illi, l»ut, as 1 liavi* rt'iusiti'dly hiiitfd. tlh'v always stand in exact pix)i.>ortiou to 
\\\r thoU'ra jMiHtvss its»'h: foi\ wli«'rt» tlii» ii'al choh'r.i-process pi*o|x?r caus«Hl tho 
.m'i'at»'st moJitiiatioiis in tlu' intostino, uanu'ly. in tiie lower stH't ion of the small 
nno«stiiu», tlii'v wfM' to W l\>uiul ui givatrst numl^ers: fi-om these upward thf»v 
diimmshtMl nioii' aiul moio. In \\w Ifast complicated riises, they apiM'aivJi 
aluii'**! hU«* pui»' I ultivatioii>. Tlio oldi»r tlii» tasi\ and the more sei'ondarv modi- 
in ,ii lolls haNt' taki'ii plan' in thf intostiih', the more do tiiey recede into tlie ba<.k- 
i;iouihl. 
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In ai'cordanr*" with the cholera material that I have a 
nui now nwert that comma-bacilJi are never absent in ta 
Kotuethin^ that in specini; to cholera. 

As n tust. a considenUile number ot other corpses, dejecta from patients anil 
persona in Rood health, and other siibatonces containing bacteria, were exaniineit 
to see it these bacilli, which were never missing In cases of cholera, might, i>er- 
lutps, occur elnewhere also. This ia a point of tlie greatest importance in judging 
th« vauaal counectiou between comma-bacilli and cholera. 

Anumg llteee objn'ts lor investif»tion was the corpse of a man who had hod 
choiem six weeks before, and hod afterward died ol atuumio. There was no 
furtlter tnire of camma'hacilli to be found in his intestines. The dejecta of a 
man who had had nn attack of cholera fur eight days previoiisly wei'e also ex- 
ainiaed; his stools were already beginning to be consistent; in this case also 
conimiv-bticilli were absent. 

I have also thoroughly examined more than thirty corpses, in order to convince 
mysnlf tnarr and more that thene bacilli are really only found in case.<t of cholera. 
Corpses of those who hud died of afTeciiooH of the intestines, e. g., of dysentery or 
oC tbose catarrhs of Uieinli.-stiDes rrequentlymorttU in the tropics, wereselecteu for 
thin purpose; also coses with ulceration in the intestine, a case of enteric fever, 
Mid Beveral caaes of bilious typhoid. 

In the last-named disease, the modifications in the intestines are at first sight 
ve^ slmilnr to those wliitli take place in severe cases of cholera, in which hemor- 
ri>af(« of the intestine occurs. The small intestine is in the lower section infil- 
liat«d by hemorrhage; but, strange to say, this change oflectH rather tlie Peyer's 
pnh;hes in bilious typhoid, while in cJiolenv they are very little ciianged. 

In all these caaea where we hod to deal chiefly with diseases of the intestine, 
no trace of comma-bacilli was to be found. Experience t«aclies that such alTec' 
tioDfl of the intestuie make people espix'ially liable to cholera. So one might have 
nresvuposed that conima-hacilli, if tJiey were to be found anywhere else, must be 
founu m these t-axcs. Beside these, dejecta of a large number of dysenteric 
patients were examined williout the comma-bacilli ever being met with. We 
t:(>ntinu(<4l these invest iguiioim afterward in Berlin, aiul examined a con- 
iU(t«rable number of vuriouM di.'jecta, especially of children's diarrli(ca, as well as 
tliat of grown-up persons: sahva also, and the mucus that adheres to the tcetii 
luiil tongue, and which abounds in bacteria, for the nur))ose of finding com ma- 
borilli, but always without success. Various animals were also examined with 
this view. Because a complication of symptoms very similar to those ot cholera 
i:3U> be obtained by arsenical poisoning, animals n*ere poisoned witJi arsenic, and 
aftt>rward examined. A great number of bacteria were found in the intestines, 
but no cuninia-badllL Nor were they found in the sewage from the drains of tJio 
town of Calcutta, in the extremely polluted water of the river Hoogly, in a nuiu- 
bpr of tanks which li»> in tlie villager and between the huts of tlie natives, and 
cnntitin verv dirtjr water. Evei^wliei-e, where I was able to come across a liquid 
contaiaing uacteri^ 1 examined it in seerrhofcomma-biu^illi. but never found them 
io it. Only onc« did 1 come across a kind of bacterium which atOrst sight borea. 
strong resembhuicn to comma-bacilli, and tliat was in Uie water which, at high 
wat«r, floods the land of the 8.ilt wat^r lake that lies to the eastof Calcutta: but, 
(in a closer insjiection, tlit-v appeared larger and thicker than comma-t>aciili, and 
Ibvir culture did not liquefy vcliitine. 

Bisidu these observations I iiave hod a. considemble experience in bacteria, 
but I cannot remembiT nver having seen barteria resembling the comma-bacilli. 
I havp spoken to several people who have made a great number of cultivations of 
iMCteria. and have also had experience, but all have told me that they liavo not 
vei seen such bacteria. I therefore think I may say pwutively that the coniina- 
Mdlli are oonstant concomitants of the cholera process, and that they are never 
fotmd dsewhere. 

The question to be answered now is, how we are to represent the relation he> 
tweun the comma-bacillus and the cholera-process. In answering this question, 
tht«e dJOerent OBSumptiona may be made. It con be said, first, that the cliolem- 
pruceas favors the growth of coinma-bacilli by preparing the nutritive soil for 
them, and that, consequently, so striking an increase of precisely this kind of 
bacteria takes place. If this assertion be made, tlien one must start with the 
pmuiptMwitiiin that everybody already has comma-bacilli in his body at tlie time 
wbpM he is atlacked by choiem; for thev were found in the most \-ariouB plucva 
'~ India, in Egypt, in France, and in people of most various origin and nationality, 
L 11 
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On this assumption, this kind of bacteria must be one of the most widely spread 
and most usual kind. But thecontraxy is the fact; for they are not found, as we 
have seen, either in those persons who are suffering from other diseases, or in 
persons in good health, or, except in man, in places favorable for the develop^ment 
of bacteria; they are always found only where cholera is prevailing. This as- 
sumption ciinnot, tlicrefore, be regarded as admissible, and must be dropped. 

Secondly, one might trj' to explain the regular concurrence of conima-liacilli 
and tho cholera process in this way: that conditions are created by the disease, by 
means of which, among the many bacteria that are to be found in the intestine, 
oni.' kind or another is changcil, and assumes the qualities that we have obser\'ed 
in the comma-biuillus. But, in i*egard to this explanation, I must confess that it 
bus no actual foundation whatever, and is a pure hypothesis. So far, we know of 
no transformation of one kind of bacteria into another. Tlie sole instances of 
tiunsformation in the qualities of bjictoria rest on their physiological and patho- 
genic effects, not on their fonii. Anthi-ax-bacilli, for instance, when treated in a 
particular manner, lose their pathogenic effe<"t, but they remain quite unchan;^ 
m form. In this instance we liave an example of loss of pathogrenic qualities. 
But tiiis is precisely the opiK)site of what would take place by the transformation 
of hamiless intestinal bacteria into dangerous cholera-bacilli. Of this latter kind 
of irhange from harmless into harmful bacteria, there is no instance that has ever 
been shown. Some years ago, when the investigation of bacteria was only in its 
fii-st stage, such an liyiwthosis might witli some degree of justification have been 
made. But the furtfior the knowIe<lge of bac^teria lias developed, the nioi-e certain 
has it been shown that, in regard to shape, biicteriaare extraordinarily constant 
With si)ocial refei*ence to comma- bacilli, I will further remark that they retain 
the qualities above described when raised outside the human b<xly. For instance, 
thoy wci-e repe^itedly cultivated, from one to another cultivation, in gelatine, to 
the niuiiber of twenty cultivations, and miLst have returneil to the known forms 
of the common intestinal bacteria if they were not as constant in their qualities 
as other bacteria; but this wtus by no means the case. 

There only remains the third assumption — namely, that the cholera process 
and the comma-bacilli stand in immediate connection with one another; and, in 
this respect, I know of no other supposition than that the comma-bacilli are the 
cause of the cholei'a proc^\ss: that they precede the disease, and that thev pro- 
duce it. The opposite would be, what I have just explained, that the cdolera 
process produces the comma-bacilli; and this is, as was shown, not possible. As 
far as I am mys(»lf concornod, the matter is clear, that the comma-bacilli are the 
cause of cholera. 

Now it can certainly be demanded that, if this be the case, further pi'(>t"»fs 
should be brouglit in supnort of it, and above all, that the cholei'a proc(»ss shouhl 
be produced experinienlally by means of the conmia-bacilli. Every imaginublf 
ell'ort has therefore heen made to m(»et tliis demand. The only jx^ssible way of 
giving sucli a direct proof of the choleiii-producing effect of comma-bacilli is to 
ni;ike experiments on animals, which, if we are to believe the statements of 
writi'i-s on the subject, can be done without any difficulty. It has been said that 
cases of clioleni occurred among cows, dogs, poultry* elephants, cats and s«^»ver.il 
other animals; but on closer examination these statements are foimd to be quiu* 
unreliable. As yet wi» have no certain instance of animals falling 8j>ontaneously 
ill of cholera iu periods of clioleiii. All experiments, also, wliich have liitherto 
been mad*' on animals with cholera substam^es have either given a negative 
result or, if thev were said to give a positive result, they were not sulficlently 
su])])orted by evid(Mice, or were disputed by other experimenters. We occupifll 
ourselves, nevertbeless, in the most careful and detailed manner, with exj^'ri- 
ujt'nts on animals. Bi'cause great value nmst be laid on the results on white mii-e 
obtained by Thiei'sch, I took fifty mice with me from Berlin, and made all kimU 
of ex])erinients on them, at fii-st feeding them on the dejecta of cholenx |)atients 
and tb(» contents of the intestine of cholera cor|)ses. We followed Thiei-scli'sridt'S 
as aiM'urately as possible, not onlv feeding them with fresh material, but also with 
tli«' same food after the fluids bad began to decompose. Althougli these exjxiri- 
ments were constantly reiM?ated with mat*'rial from fresh choleiu cases, our mitv 
i«'nuiined healthy. VVe tlnMi made experiments on monkeys, cats, ]x>ultiy, do^s, 
and various otln.'r animals that w<» were able to get hold of; but we were newr 
able to arrive at anything ii» animals similar to the cliolera process. In prenisi'lv 
the same manner we made experiments with tiie cultivations of coumia-bai-iUi: 
tliese were also given as food in all stages of development. Wlien experiments 
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'were niut[(.- by feodincf the aninints with large i^uaDtitJes of cominii--biU'ilU, on kill- 
ing tli«in unil cxiunining tlic coiil«nt« nt their stomachs and int«HUaea with a 
view to And conimO'bitciili, it was si-en thai the oomma-bacilli had already 
|i*riith^ in the Btoniiu-li, luid htui usually not reticliedthe iDtestiaal canal. Other 
(>ui-I«ria are dilTi^i-ent in this respM^, for a txiautifully red colored microcwcuB wim 
fiHind aoddentalty at Cak-uttu, which was easily recognized by its striking colur, 
and was tlierefore eBpei^ially suitable for aach an experiment. This microcotvus 
wnK, at my request, given by Dr. Barclay, of Calcutta, to mice aa food, and tlie 
<vnt«nts nf the int^unes of these animaU were placed upon potatoes. The red 
colonies of the micrococcua aenin fomiud, which had tlius passed the stomach of 
tb« mouse uninjured. On tlie othei' hand, corama-bacilli are destroyed in the 
stunin^lis of animals. We were forced to conclude from this tJiat the failure of 
thasc expi-riments by feeding the animals woa due to this property of the comma- 
iMu-illi. The experiment was therefore modified by introducing the subetances 
dlr«t.-t into the intestines of tlie animals. The bellj was opened and the liquid was 
injected immediately into tlie small intestine with a Pravaz syringe. The ani- 
mals bun> this vnry well, but it did not make them ill. We also tried to bring tlie 
cholnm-dejra'ta as high as possible into the intestines of monkeys by means of a 
long catheter. This succeeded very well, but tlie animals did not suffer from it. 
I must also mention that purgatives were previously administered to the animals 
in order to put tlie intestine into a state of irritation, and then the infecting sub- 
BbmL-e WHS given without obtaining any difTei'enl result. The only experiment 
in which the com ma-haci Hi exhibited a pathogenic effect, wliich therefore gave 
-me hope at Urat that we should arrive at some result, was tliat in which pure cul- 
tivations were injected directly into the blood-vessels of rabbits or into the ub- 
dumiiial cavity of mice. Rabbits seemed very ill ulterthe injection, but recovered 
aftiT a few days. Mice, on the contrary, died from twenty- four to forty-eight 
houm after the injection, and comma-boiulli were found in their blood. 

Of course, they must be administered to animals in latf^e (|uantilie»; and it is 
not the same as in other experiments oonneeted with infe<;tion, where the sinall- 
«8t quantities of infectious matter are used and vet an effect ia produced. In or- 
der to arrive at certainty whether animals can be infected with cholera, I made 
fhquiries everywhere in India whether similardiseaseshad ever been remarked in 
India among aninials. In Bengal I was assured such a phenomenon had never 
occurred. This province is extremely ttkickly populate, and there are many 
kinds of animals there whirh live together with human beings. One would sup- 
pose, then, that in thiscountry, where cholera exists in all parts of it continuously, 
oniniala must often i'ei.*ive into their digestive canal the infectious matter of 
cholera, and intleed, i[i just as elTective a form us human lieiDgs, but no cose of 
an aounal having an attack of cholera has ever been observed there. Hence I 
Utink that all tlic animals on wliich we can make experiments, and all tliuse, too, 
whidi come into contact with human beings, are not liable to cholera, and that a 
rwil cholera process cannot be artiBdally prodm«d in them. We must, therefore, 
attspense with them as a material for affonling proofs. 

But witJi this I do not by any means intend to say tlmt no proof at all con be 
brought of the pathogenic action of comma-bacilli. I have already explained to 
yon Uiat, for my own juu-t, I can form no other idea, even witliout these eX7>eri- 
nii-nts on animals, than tliat a cai4sal connection exists between the comma- 
bAi-tlli and the cholera process. Should it prove possible later on to produce any- 
tliing similar to clioleru in animals, tliat would not, for me, prove anytliing mora 
Uian the facta whidt we now have before us. Besides, we know of oClier disKiases 
wliiob cannot be transferred to animals, e.g., leprosy; and yet we must admit. 
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. dispense with experiments on animals, because as 



o with enteric fever; I do n 
fvirting animals with it. We must lie satisded with the fact, that we verity 
tJie constant presence of a particular kind nt bacteria In the disease in question, 
and t^ie absence of the same bacteria in other dtBeoses. The bacteria in qu^^ion 
niuBt always coincide exactly willi the infectious principle of this particular dia- 
eaan, and to this point I attach great value; the preseQiv of pathogenic bacterid 
■nu»t he> one oorresponding to the natliologjcal tmnsformations in the body, and 
1o the course of the diseiute. On the other band, we know of diaeascs of amniaU, 
also, which cannot be traiuiferred to human beings; tor example, rinderpest ana 
a of cattle. We meet here with a plienomenon widely spread in nature. 
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Almost all parasites are restricted to only one or very few species of animah, 
which act as their host-. I remind ^^ou of tapeworms; many kinds of animals 
have their own special tapeworm, which can only develop in one species of animal, 
and in no other. 

We must, therefore, dispense with this part of the proof in a large number of 
infectious diseases, which number also includes the exanthematic diseases; and we 
can do this the more readily, because we already know a whole series of other 
diseases, which are caused by pathogenic organisms, in which, however the con- 
ditions in other respects are tiie same, and of which we know witli perfect certainty 
tliu.t the disease is occasioned by the micro-organisms belongini^ to these di»- 
e^'ises while we have never yet seen that the disease produces a specific niicro-or- 
gimism. I think that, after having become acquainted with a whole series of 
such diseases caused by micro-parasites, we are justified in drawing an analo- 
gous conclusion. 

But, further, some observations are before us which are as good as experi- 
ments on human beings. We can look upon them as complete experiments 
wliich have tiikcii place under natural conditions. The most important of thes^ 
obs(3rvations is the infection of those pei*sons who are occupied in handling 
cholera linen. I have often had an opportunity of examining cholera-linen and 
have always found the comma-bacilli in enormous numbers, and generally in a 
regular pure cultivation, in tlie mucous substance which is found on the surfai« 
of the linen soiled by tlic dejecta. 

If, thei*erore, an infection can be brought about by cholera linen, then, as the 
coninia-bacilli arc the only micro-organisms in question, it can only be brouglit 
about by them. Wliether the tininsmission was Drought about by the laundre<» 
bringing her hands soiled with commsv-bacilli into contact with her food or dii'ectly 
witii her mouth, or by the water that contained bacilli splashing and some 
drops of it reaching the lips or mouth of the laundress, in any case the conditions 
are the same here as in an experiment in which a human being is fed with a 
small quantity of a pure cultivation of comma-bacillL It is indeed an experiment 
which a human being unconsciously piM*forms on himself, and the same demon- 
Ktnitive ])ower lies in it as if it had been intentionally made. This observation 
iias furthermore lK»on fretiuentlv made and by vexy various medical men, so 
that tiierc can be absolutely no doubt of their trustwortliiness. I can, besides, 
appeal to an observation of my own on tliis point. I succeeded in finding comma- 
biuilli with all their characteristic peculiarities in a tank that supplies water for 
(IriiiUiiiji;- and household purposes for all tlie people living around, m the irnniwli- 
ii\r iit'i^^liborhood of wliich a number of fatal cases of cholem had t^iken place. It 
Wits later sliown that the linen of the first pei-son that had died of cholera in the 
neigliborhootl of this tank had been witslied in the tank. That is tiie only time tluit 
I liave as yet been able to 11ml the conima-luu'illi outside the human body. On thf 
bank of this tank there \v(?re 30 or 40 huts, in wliich from 200 to 300 i)eople lived; 
ami 17 of these had died of eholenu It could not be ascertained exactly how 
many had been taken ill. Such a tank supplies those who hve close to it witli 
water for drinkin>c ami household jmrposes; but at the same time it receives all 
the refuse from the houses. The Hindoos bathe in it every day, they wash their 
utensils in it, the human faves are by preference deposited on its banks, and 
when a hut is providiMl with a eessi)ool it ilrains into the tank. This was prv- 
«is«»ly the ease with the tank in question. When the comma-bacilli were iii'st 
found in toh^-ably hu^e nunibeis and at different points of the bank, llie sm;iil 
epideuiie had already reached its niaxinuim. A shoi-t time aftervvanl when only 
isolated ciuses oecurr^Hl the eoninia-bacilli were only to be found at one spot, and 
in small niuubei-s. When they were Iii'st found, tliey were so abundant that their 
number could not have dt'pended alon«» on the dejecta that had tlowe<l into the 
tank and on the wash water from cholera linen; an increase of them must have 
taken place. On the serond investigation, on the other hand, thcu* small num- 
ber did not correspond to the numerous ciises of illness that had pi-eceded. If 
the latter had supplied the tiink water with bacilli, the bacilli must have been 
far more numerous this time, in comparison with the first time they were dis- 
t'Ovei"(Hl. Hene*^ it cannot be siiid in this case that the presence of the comma- 
barilli in tlu» tank was only a consequ«'nce of the chouiiu epidemic. The rela- 
tion was such that the epidemic must have been a consequence of the bacilli. We 
must lay the greater value on observations of this kind, especially on the infei'- 
tion throu*ch cholera lin<Mi. because we shall perha]-)S never be in a position to 
make direct successful infection-experiments \vith comma-bacillL 
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Thn fart that the etiology of cholera, so far as it is ttnown to us, asreea com- 
plcti'ly with tJie pcculiuritiiw of conimii-baciUi is, I consiiler, an essential support 
of my' theory that tliese microbes ore the cause of cholera. 

Wo have seen tliat comniu-lKu-illi grow very rupjdly: that their vegetation 
quickly rettcfaes it« maximum, then ceases; and tJiat tlie bacilli are finally driven 
Kwaj by oUier bacterid. This corresponds exactly to what takes place in the in- 

It con be awumed that, just as in the case of other bacteria, very few individu- 
aU ai« HiiHlcient — under certain circumstances, one single one — to cause infection. 
I'lTy well imagine that individual comma-bncilli reach the 
'iKill.V, and speedily multiply tht^r^. As soon ne they have 
<l>'<.'Ti^ they occasion a state of irritation of the mucous 
ijiir' and diarrlicoiL: but when the multiplimtion continues 
in 111! "-'>~<ii^ i>r'.,jir".. lull, and i-eiti^ies the maximum {loint, then there occurs n 
ctiliiiiii^Ltiiin mill iIk' jii'iuhar complex of symptoms that we chai'tu't^rize as tlie 
Ttoil uttiuck i.i[ rb'ilcra. 

W« Iwve already seen that comma-bacilli most probably, under certuin con- 
ditions, cannot pass the stomach, at least in animals. This also agrees with oil 
«xiM>rinnce of cholera, lor predisposition seems to play un important |>art in cliolera 
inlinrtion. It can be assumed tliat, of a number of people exposed lo cholera in- 
fection, only a fraction of them fall ill, and these are amioet always llioee nlreudv 
ftuftering from some kind of digestive disttu'tnuioe, e. g., catarrh of the stomach 
or intcstincn, or thiwe who have overloaded tlie stomach with indigestible food, 
^ppcinllv in the latter case, more or less undigested masses of food may pass into 
th* intestinal canal, and possibly bring with them the commo-bacitli not yet killed 
in the stoioaiJi. You liave doubtless often observed that tlie greater number of 
4:ases of cholera occiu' on Mondays and Tuesdays — that is, on the days which liave 
generally been pre(.<eded by excesses in eating and drinking. 

It is certainly a strunge phenomenon, that commo-bocilli confine themselves 
to the intestines. They do not pass into the blood, nor even into the mesent4>no 
glandx. How is it now that this bacterial vegetation in the intestine can kill a 
iiian? In order to explain this Koch culls attention to the fact that bactcrlu, 
wlien Ihey grow, not only consume materials, but also produce substances of 
very variouB kinds. We know a great many products of the vital action. 
of bacteria, which ore of a very peculiar nature. Many of them are of a, tran- 
sient nature, and emit an iQt«nse smell; others produce culoriii^ niatt«r, others 
poisonous substances. In tlie putrefaction of albuminous liquiils, t^. g., blood, 
_. ! « formed which must be products of vital changes of tlieae Uu-terio, us 



„ a show that these poisons a _ , _ , .... 

we see that putrefying Quids con at tinies be injected into an animal without pro- 
ducing any effect, whei«as at other times they prove decidedly poisonous. In tliis 
}i^lit, I picture to myself the effect of conuiia-bacilli in the miestlne, whidi de- 
pends upon the procfucts of vital ohunges. In favor of this view. I possess special 
points of supporL It so happened that in one cultivation experiment, Uie nutri- 
tive gelatine contained at the same time blood corpuscles in tolerably large 
numbers and comma-bacilli. After this gelatine hod been |)oure<l uyt\n n plate, a 
number of colonies of comma-baciii grew. The plate kickiil ^i> if a I'dillsli dust 
wen: suspended in it, as, whciitJie light (dl through it. mn- li.ul ^i . i. ii luiini-ssion 
of the single blood-corpuscles. In this retldiiih. Onely ^nui'il.n I I'l'i . ifi>- 1 .iluniea 
of comma-bacilli look^ to tlie nakt.>d eyn liki- smidl Voli'i li'-~ lii<l< -. Wln-ii Umy 
were examined under the microscope, the ^ttriking plielliiiiit.'iiijii »,i.-, ULSiovervd 
Ihat iius colonies of comma-bacilli liad deslrovcd lill the IjjooiUoi-iiusiIl'k within a 
fimttjr iride circle, and also to some distance beyond the limit within which they 
nod liquefied the gelatine. From this it is seen that conmiu-bacilli con exercise a 
destructive inRuence on the formed elements of the blood, and vorj' probably also 
on other cells. 

Mr. Kicliards, a medical man at Goalundo, in India, has also ma<le an observa- 
tion which supports tlie view of thepresence of a poisonous substance in tlu' con- 
t*nts of the cliolem inleslJne. Mr. Richards fe<l some dogs with large qu.'vntitii<s 
of chol""' ■'■■t-iii, wiiUout producing any effect on the dogs. Then he made the 
nam'- I'vr'L I : II. Ill v-. ith |>ii;-s. which, according to his statement, died in cranipe a 
vi-ry -h' .(Hiirt«rof an hour to two bouia and a iiolf) after being 

e of poisoning, and not, as Mr. Richards suptioscs, of 
That tills wtu really so, is esjieciully seen from one ot 
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the experiment, in wliich the contents of the intestine of a pig, kiUed by being 
fed on cholera dejecrta, which, according to Mr. Richards* opinion, had the cholera, 
wen* given to another pig. This second pig did not suffer from it, so that a re- 
production of the supposed infectious matter in the intestine of the pig fed first 
could not have taken place. If genuine cholera could be produced among pigs, it 
would then be possible to infect a second pig with the contents of the intestine of 
tlie first, and a tliird with tliose from the second, and so on. AlUiough these ex- 
periments do not pi*ove wiiat Mr. Richards intended to prove by them, they are 
interesting, in so far as they show that, in cholera-dejecta, substances ran 
under certain circumstances be contained, which are poisonous to pigs. Dogs 
seem to be unaffected by them; mice and other animaLs also, as our experiments 
sliowed. The power of resistance of other animals to this poison, and tlic suscepti- 
bility of pigs to it. ought to cause no surprise., when we remember that only jiigs 
seem to be killed by the poison which sometiines forms in the brine of salt meat 
and herrings. 

Supposing that comma-baoilli produce a special poison, the phenomena and 
courst* of cholera can be explained as follows; The effecit of the poison shows 
itself parti v in an immediate manner, the epithelium, and in the worst cases also 
the upper ravel's of the mucous membi*ane of the intestine, being mortified there- 
by; it IS j^ailly reabsorbed and acts on the orgfanism as a whole, but especially on 
tlie oi-gans of circulation, which are as it were paralyzed. The complex of symp- 
toms of the attiu'k proper of cholera, which is generally looked upon as a'con- 
seijuence of loss of water and the inspi.ssation of the blood, is, according to my 
opinion, to be regarded essentially as poisoning; for it takes place not infrequent- 
ly when compai-atively verv small quantities of fluid are lost during life by 
vomiting and diarrhoea, an(f when, immediately after deatli, the intestine also 
contiiins only a small quantity of liquid. 

If, now, death follow in the stage of cholera poisoning, then the phenomena 
met witli in lyost-mortem examinations correspond to tnose cases in which the 
mucous mombnine of the intestine is little changed, and the contents of the in- 
testine consist of a pure cultivation of comma-bacilli. If, on the contnirv, this 
stage be prolonged, or if it begot over, the consequences of the mortification of 
the epithelium and of the mucous membrane show themselves; capillary llerao^ 
rhage in the mucous membrane takes j)lace, and some of the comjwnent parts of 
the blood mix in more or less abundance with the contents of the intestine. The 
albuminous fluid in the intestine begins to putrefy, and, under the influence of tlie 
jnitrofaction-biictoria, other poisonous ])rotlucts ai^e formed which ai-e also ab- 
sorbed. But tliese have an cHVct ditrering from that of the cholera jKuson; the 
symptoms caused by them correspond to wiijit is g(»nerally called cholera-typhoid. 

Corresj)oiHling to the view that the comnia-bixcilli only vegetate and* unfold 
tlieir etl'ect in the intestine, the seal of the infectious matter can only be liK>ktil 
for in the dejeeta of patients. Exe«'j>tionally, however, they may be found in the 
vomit. In this, 1 tinnk I am in aceord with the more recent views. It is true 
that this view is still (•(►ntradictod by some investigatoi-s, but w<» ai'e in i)Osst»ssi(»n 
of incontrovertible proofs in its favor — above all, infection by means of linen: so 
that, (juite aj)art from the comma-bacilli, there can be no doubt that the dejttla 
really conlaiii the ini'cntioiis mattei'. For the further spreiul of the infectioiH 
matt«n', the lirsl condition is that the dejecta remain in a moist condition. As 
.sc)on as they are dry, tbey lose their* effectual agency. 

One of tiie commonest wavs of spreading the infectious material of which, too, 
we hav(» had an exanipli; in the tank ei)ideniic, is water. How easily can cholera- 
dejecta or water used foT ch'aning cholen\. \\rnn\ get into wells, public water- 
coui-ses, and othei* phuu^s for the supj;)ly of drinking-water and of water for house- 
hold j)Uii)os(»s. TheiK-e ibe conmia-baeilli find i)lenty of oppoilunities of rcturniii;^ 
into tlie human hous(»hoKl, either in drinking-water or in water used for beinir 
mixed with milk, for cooking, for rinsing pots and pans, for cleaning vegetabU?s 
and fruit, for washing, bathing, etc. 

Beside these ways, the infeetious matter can enter the human digestive organs 
by a shorter way; for comma-bacilli can, beyond a doubt, retiiin vitality for a 
consich'rable time on articles of food which have a moist surface, and it can easily 
be supposed that they are not rarely brought thither by being touched witli diilv 
hands; and I do not consider it at aU impossible that the infectious matter fs 
transferred to food by means of insects — for example, by common flies. In most 
cases, certainly, the infectious matter entei*s the soil with the dejectii, and finds 
its way, somebow or otiier, into wells or tanks. 
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I Btftrt with Die asBmnptiou timt only moist substances and those of most 
dilTer«at kinds (I do not by luiy means coallne myself to drinking wnter) that are 

Klliitml in Any way by moist dejecta, may also convey the iafectioua matter to 
e l<ody. On the other hiuid I do not think that the mfectjoua matter of cholera 
can keep in tt dry state, or, whicli is the same thing, that it can be transferred by 
nienns of the air. For Uie dispersion of an infectious matter can, as a rale, aidy 

' take pittem liy means of Uie air when dry, and in the form of dust Experience is 
also m favor of the view that the infe(?^oiis matter cannot be introduced in a di^ 
aHaif, tor we know that hitherto cliolera has never come hitiier by means of goods 

I on the way from India: never us yut have letters or postal packets introdut^d 
cholenv, even wlien not. as is now Iretjuently done, pierced thfougli and fumigated. 
it the origin of the separate epidemics be carefully looked into, it will lie found 
tkaX cholera has never reached us except through human beings themselves; and 
Klthuugli peoptv liave notsui<(!eeded in the case of these separate epidemics in 
tnMdoK the individual who broiuchl the infectious matter, one must not conclude 
from this tliat this is an exi«pti(in. For we niuat consider that it is not only the 
individual who dies of cliolera, or who has an unquestionable attack of cholera, 
that is Itolile to transfer infection, but that all possible transitions up to this most 
violent form of the disease, even slight attacks of diarrhceo, take place, which are 
prolwbly just as capable of giving infection as the woret case of cholera. Of 
coimv we can only arrive at positive certainty on this imiiortunt point when 
tlie slightest cases have been proved to be real cases of diolera by delecting the 
presence of enmma-bacilli. 

I The important question still remains to be answered, whether tlie infeotious 
iuatorial can reproduce or [lUiltiply itself outside Uie human body. I believt^ that 
it can. As tJie comniU'luicilli grow on a gelatine plate, as they can grow on a 
fiiem of linen, or in m'<ut broth, or on potatoes, tbey nmst also W in n position to 
grow in th" open air, especially as we have seen that a coiupuratively low tem- 
perature allows them to develop. I would not certainly assume that tiie multipli- 
i-^tioo o( the couiuiii-biu'iili outside the human bodv takes place In well water 
or river water without any assistance, for these fluids do not possess tliat con- 
centration of nutritious substances which is necessary for the growth of the 

' bacilli. But I can easUy imagine that, although tlie whole mass of the water m 
» tiuUc or reservoir is too poor in nutritious substances for bacilli to flourish in it, 
yet some spots may contain sufficient concentration of nutritive sutHtances — for 
example, thuoe spots where agutter, orthe outlet of a cesspo4>l, opens into the 
Btngnnnt water, where vegetable matter, animal refuse, etc., lie, imd are exposed 
to putrefaction by bacteria. At such points, a very active form of life can develop, 
I have often formerly made sucfa experiments, and it has frctiuently li^)iM>ned 
thai aspeciinen of water contained scarcely any bact«ria, while remains of ]ilants, 
especially routs or fruits swinmiing in it, teemed with boctdria. more {larticularly 
bacilli and spirilliL, Even in the immediate neighborhood of these objectii, the 
vcnt«r was rendered turbid by swarms of boeteria, which clearly received their 

I nourishment from the nutritive matter scattered by ditliision at u veiy small dis- 
tfijice. 

I think that we can in this way most readily explain tlie relations of subsoil- 
wttter to tin- sprfiul c)l ilioleru. Everywhere where water Is stagnant on the siir- 
tace or in tli>* ^kiimilI. jii iiiiii-s)ies. In harbors which have no outflow, in pUices 

when.' I hi' nr I i-. ii.iii^;h-sbaped, in veryslowly running streams, and such like, 

the coiiilii ■• il<'-. I ill' il ' .III develop. There, in the neighborhood of ununal and 

|l vegetubl,* iilu'-.-. , .ri. .11 1 lilted nutritive solutions will be most easily fortnt^, and 
will givu Uu' nil. i'-j-<^i^;i,iii^iiiis opportunity for forming colonies and multiplying. 
On t£a otJier tiunU, wliciever tlie water at the surface as well as at the bottout is 
in a stete of rapid motion, and subject to continuous change, these conditions at« 
' leas easy, or do not oii.-ur at all; for the continuous flow of the water prevents the 
fonnatiun of a local cuncentiution of nutritive substances in the liauid sufficient (or 

1' pAthogcaic tiocterin. The connection between the falling of subsoil water and 
tlte increase of sevci-al inFectioua diseases I would explain as follows. That, when 
the subsoil water folb, tlie current tlist takes place in tlie subsoil water is ntuch 
lent Bignilicanl. Biwides, tlie quantities on the surface are niudi diminislied, aa 

' that those coocentrutiuns, which I assumed to l>e necessary for tlie growth of the 
bacteria, must mucli sooner t^e place. 

If we assume thata special specific organism is the cause of cholera, we can- 
not tliink of an autochthonous origin of the disease, emanating from any particu- 

KjwloaUty. Such a specific organism, even if itlieonlyacomma-baciUus, foUowa 
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the laws of vegetation, jast as the most highly developed plant. It must always 
pro])agate itself from something of the same nature, and cannot spring up at 
hap-hazard from other things, or from nothing. But^ as comma-bacilli do not 
belong to micro-organisms that are distributed everywhere, we are forced 
to trace back the disease that depends upon them to special localities from which 
these specific micro-organisnLS are brought to us. We cannot, therefore, imagine 
that, bei«<use the delta of the Nile resembles the delta of the Ganges in some 
points, cholera could spontaneously spring up there by way of exception, as was 
seriously maintained last year. Just as little reason have we for supposing that 
cholei-a "should spring up here in Europe without the comma-bacillus Laving been 
previously introauo^d. 

Koch then describes the i>eculiarities of the endemic home of cholera in India, 
adding that one can easily imagine* what quantities of vegetable and animal mat- 
ter are exi)osed to putrefiu^tion in the boggy district of the Sunderbunds, and that 
an opportunity, scarcely to be found in any other place in the world, is oflFered 
here for the development of micro-organisms. In this respect, the boundary be- 
tween the inhabited and uninhabited part of the delta is especially favorable. 
There the n»fuso from an exceptionally thickly populated country is floated down 
by the small stre^xms, and mixes with the brackish water of the Sunderbunds that 
Hows backward and forward, and is already sat united with putrefied matter. 
Under peculiar circumstances a thoroughly special fauna and flora of micro-organ- 
isms miLst develop here, to which in all jM-obability the comma-bacillus belonjEjs. 

Ko<'h then proceeds to show that the comma-bacillus finds in the nature of the 
torritory described, in t\u\ climate, in the manner of native hut-building, and in 
the habits of the jwiople, so many fjictors that favor its permanent habitat in that 
part of India. He then alludes to the good effects of sanitation and especially the 
iinprovement of the water by the establishment of drains and similar hygienic 
moiusureis. 

As a good illustration he describes the condition of things in Calcutta before 
and after the time of the establishment of water-works. But the influence of ob- 
taining good water, he finds, has been more plainly shown at Fort William, where 
choloi-a disappeared altogether after the garrison received a reliable water supply. 

On the other hand, Koch distinctly states that he is not a supporter of the ex- 
clusive drinking-water theorj'. The ways in which cholera can spread in a given 
locality are extre.m<ily diverse. He hold's that every place has its own petniliar 
conditions, which must be carefully studied and protective measures instituted in 
accordance therewith. In India the spread of cholera clearly depends upon human 
intoi'coiii'se, tlic pilgrimages being largely resjxmsible for its wide dissemination. 

Kcgarding cliolcra on siii])s, he points out that real epidemics only take phu'e 
when a larg<i number of jH'ople are on board. 

On one question of trholera etiology, which is of a more theoretical inten-st, 
1 have not yet had an opportunity of saying anything. It is a noteworthy fart, 
that outsitlt^ <^)f Iniiia cholera alwavs dies out after a comparatively shoil sjKue 
of time. Tiiis disappearance of tlie plague seems to me to be due to a variety 
of factoi*s. 

In 1)u^ tii-st place, I considei* it established that the individual, as in manyothor 
infectious dis(>a,ses, after having once hiul cholera, acquires a certain immunity. 
Tins immunity does not seem to be of veiy long .duration, for we have examples 
enough that a man who was attacked during an epidemic caught the cholera 
agiiin in a second e])idemic; but one seldom heat's of a man being attacked twice 
during the same (»piilemic. But precisely in cholera several attacks ought to 
occur, Ix'cause a man who has got over the attack, as a rule, returns after a few 
days to tiie sjuiie conditions, and exposes himself to the same dangers and the 
same Sv:)urce of infection. Some experiences made in India, moreover, are in 
favor of the. view that a certain immunity" is obtained after recovery from an 
;ittack of cliolei'a. In the same manner as an individual can obtain imniunitv, so 
can whole localities, as a gooil d<*al of experience proves, become more or less fi\'e 
from (cholera for a (.-ertain period. It is often S(Hmi that when a phu'e has been 
attackt'd by cholcMii, and been thoroughly infected by it, this i)lace is spared the 
next vear, or it onlv sulfers slightlv when the cholera returns. 

As a second reason for tiie extinction of a cholera epidemic, we must take the 
absence of a p<!rmanent state, capable of assisting the infectious material in sur- 
viving th(? period of the immunity of the population that is unfavorable to its 
development. 

Finally, we must take note of the circumstance that temperatures under 62.6"* 
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Khr. hav» surh on unravorable effect on tlic i^roivth ot the liiU'illi outside the 
iy, that their multiplication cjui no longer talt* pliice. When nil these factors 
iraric together; wlieD winter comes on, and only a population remains which is 
bMim OP less non-liuble to the epidemic, tlien it muat die out. as the infectious 
Miattxr poaaesMs no permuDent utate. 

Before I conclude, I should hke to add n few words us to how we can utJIizu 
tlie dlsiroverf of the comma- bacilli. The cry we commonly hour is — Yes, but what 
b the use of this discovery to us? We certainly know tliat ttie cholera is ouiscd 
by oommu-bociUi, but nevertheless, we are in no better )>osition for curing this 
aaea*e than before. I remember that these were often the expressions used 
Wx>ut tlie (Uscuvery of tubercle-bacilli. 

, Anybody who looks upon these mattere from the point of view of tlie medicul 
bum who lius to write a prescnption, is certainly ri^ht in Haying' that he has as 

Kl no jicNToptibte utility before him; but tiiese critics ought to consider that m- 
n»l thenipeutirs for the majority of diKeaees, and esjiedally for infectious 
SinKSSi-H, cannot l>e obtained till we have found out tlieir uauses and nature. But, 

SNut from litis, I imagine we already have a very considei^le advantage from 
le diM<«very of the cnmma-boi'iUuH. I think, first, of how we can utilize it in a 
tfiBKno"^c direction. It is highly important that a coirect dit^:noeis should he 
^nitpn of the first rases which occur in a country or locality. According to niy 
view, by showing the pi-escnce or absence of cholera-bacilli, we can soy with cer- 
Itiinty wlietliur we liuva cholera befora uh or not This seems to me to be a very 
KKcntial ml vantage. 

I turtlicr think tlrnl, after having become octiuainted with the real cause of the 
dtsMUH* and its qualities, tlie etiology of cholera can be constructed on deHnile and 
Dxed lines, and that we shall at length get rid of many con trad id ions, Wo shall 
BOW obtain a Urm basis for a uniform action that knows the end ai whicli it is 
kiininK. I anticipate special advantages from tlie observation lliat comma-bacilli 
*!* kiJQcd by lieing drie<l. 

But, al)ove all, we can deduce this advantage, that an end will at length be 
put to the fearful squandering of disinfectants, and that millions will not again, 
tit in tlie last epidemics, be poured into gutters and cesspools without tlieslightest 
•dvvntage. 

Forthe rest, I hope that the recognition of the comma-bacilli con be turned to 
ppooUDt thernpdutically. We shall be able in future, even in the less severe iiviefi, 
•lid in the lltwt stages, to make a diagnosis. In accoitlonce witli this, therapeutic 
exiMtriiuentB. also, will have more certainty when it is known that tlie patient is 
Vsuly sulTering from cholera. An early uiagnosis must, howover, lie of oU the 
greater value, aa the chance of therapeutic success is precisely greatest in the litiA 
•tngps. 

It ia beyond the scope of this volume to eive a detailed account of the 
interesting and important diBcussion tliat fulTowed the reading of Koch's 
ehtboraltf address. Unt in order to indicate its nature und a<.-^uaint the 
tt^or with the general drift of opinion elicited during the debate, tlie 

SntwtiouH submitted for conBidenition bv Koch are here reproducinl with 
lis conimcTkt, that the answers, in t^e main, fully harmonize*! with 
Koch'a personal views. 

The questions discuBsed were the following: 
la cholera caused fay an infecUuu.s material, originating only in India? 
Is the infectious material contained otfly in tjie dejections, and later also in 
Uw vomited matters or is it found also in the blood, urine, sweat and breath '! 



naneDcv? And is it destro<^ed in a short time by drying? 

Cm the infectious material enter the body tmough any other cliannels than 
•lie digeative trod? 

Is tho infectious material reproduced within tlie body, or does this occur in the 
pound, man and animals merely acting as carriers? 

Is a direct transplantation possible, or must the infectious material undergo 
•ome Burt of ripening or modillcation in the ground or elsewhere i 

b a special individual predisposition necessary for the action of the infectious 
pMtnrial.' What is Uie duration ot tiie period of incubation? Di>es one attack 
n>Dl«r Immunity for a certain length of tinii!? Cun the nyxtus uf/erundi of the 
i»riUi be interpreted as an intoxication ? 
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CHAPTER XXIL 

OTHER RECENT RESEARCHES ONjCHOLERA. 

Having presented an accurate and complete statement of Koch's doc- 
trine in the last chapter, we may now profitably turn our attention to the 
recent investigations into the nature of cholera carried on by others, work- 
ing independently of the German inquirer. 

An examination of these recent researches will, among other things, 
serve to bring out the controversial issues raised since the announcement 
of his doctrine by Koch. Mere polemics will be avoided as much as pos- 
sible. The arguments of those who completely oppose Koch will, of course, 
receive the same impartial consideration extended to the views of the 
writers who uphold nim. 

During the epidemic at Toulon, Straus and Roux continued certain 
researches, begun in 1883 in Egypt together with Thuillier and Nocard. 
In their report to the Paris Academy of Medicine they say that they do 
not believe Koch's comma-bacillus to be the specific microbe of Asiatic 
cholera. It has, they assert, 

been obsorved in otlier diseases, and cliolera has not been provoked in anin^ols 
by inocuhitions of tliis bacillus. Dr. Straus maintained that the resean^hes mad*^ 
at Toulon coiillrnied the results of those made in E^ypt. There tliey detected the 
l)r(»s<»n('p of mirro-organisms in the intestinal nuicous membiiine, es]>eciallv wlien 
the attack wjus prolongf^d, and the intestines presented minute natclies of hemor- 
rhage. In tluve cases of cholera where the patients were stnicK down in ten or 
twenty houi*s, tlie intestines at the autopsy were found not congested. On the 
conti-iiy they were paler than normal. It was also impossible to detect the 
pri'sence of a micro-organism. In another, a veiy severe case, it was necessar\' to 
make a considerable number of preparations in order to find a few bacilli. Some 
of the sections, colored by methyl blue, ma<le from fnigments of the small intes- 
tines, which were previ(>usly hardened in alcohol, exhibited micro-organisms in 
the superlicial parts of the mucous membiune of the ducts of the tubular glands, 
and in the basement membnine of the villi. These micro-oi'ganisnis varieil in 
number according to the time the attiwk had lasted. Bacilli wei*e more abundant 
than other organisms. They varied greatly, both in aspect and in dimension. 
Some were long and thin, othei's short and broiul. The variety most frequently 
observed reseml>led t\ui bacillus of tuberculosis. In some parts uiis bacillus pre- 
dominated, and penetrated as far iis the submucous membrane, but never entereil 
the blood-vessels nor the nniscular coat of the intestines. Other forms of bacilli 
and micrococci were also present in the substance of the mucous membrane. 
Tiiis entero-mycosis was especial IveWdent in the lower portion of the small intes- 
tine. Straus and his colleagues did not consider that these data, furnished con- 
clusive evidence concerning the origin of cholera. 

Straus also draws attention to the fiict that, during life, the intestinal 
nuK'ous membrane of cholera patients loses its epithelium, and therefore 
may be easily invaded by the organisms present in the surrounding fluids. 
He suggests a secondary inviusion of the intestine by microbes. Straus and 
Roux stiite further that the rice-water stools of cholera patients also con- 
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kiti micro-orfcanismB. Among these Uie comma forni in tre()iient1y seen. This 
Biicro-orgBiuam is found almost isolated in Uie intti«tinal mucus. Tliey 
k> not cooaider that proof of its specificity is obtiuni!d until cholera is pro- 
toked in animals Inoculated with a pcrfectlv pure I'liltivation. Moreover, the 
N>mtn&-bacUlis is not special to cholera. Dr' Maiklox, of London, has photo- 
pn^rfied a micro-ot^gianiHm found in a wat«r cistern, presenting the form of a 
Kmima. Halaaaez hasdtitected it in iim tttoolsot dysenteric patiente,anion;irn)an,v 
vUier varieties. Straus and Soux also observed it in the vaginal mucus of 
aromcrn HulTering: from leucorrhcca, andintheuterineaecretionofawomanafTectwl 
irith r|ntti(!lionia of the cervix uteri. In their report on the cholera epidemic in 
Bgypt, the authors indicated in the blood of cholera putjenta Ihe presence of ex- 
IKaively small, thin particles, presentinf; the osiiect ol o^nisms. At Toulon, tlie 
ntiii? phenomena were observed In the coui'se of their researches, though not 
tlways. They BU[^>oeed tJiese corpuscles to be due to a special alteration of 
Uniuoi^lpbin. 

It will be rcmpmbored that Koch in his address alluded to this matter, 
BtHiig that Straus had bet-u unable to demonstrate to him the alleged orgaii- 
Bms of cholera blood. ' 

The Marseilles epidemic of last year naturally became the occasion of 
nuch me^lical research, directed toward the el.acidation of various cholem 
problems. 

The first investigators to publish an account of their doings were M. 
klagnon. Professor of Natural Sciences at the Lyceum, and iL Cognard, 
who was delegated by the Medical Society of Lyons to study on the spot 
the disease in all its bearings," These gontlemeu directed tlieir i-esearches 
lepccially to the question of the transniissibility of cholera from man to 
(he lower animals. In order to render their experiments as conclusive as 
Bosaible they employed various modes of procetiure and made use of several 
lifTcrent varieties of animals. But in no case was anv positive result 
obtained. In a preliminary report made by M. Cognard prior to his de- 
borture from Marseilles, bo stated tliat the experiments were undertaken 
prom a oonviction that the only means of arriving at any positive conclusions 
concerning the infections aeent of cholera, which might eerve as a basis 
[lor a rational therapy, was liy inoculating the lower animals. With this 
jbjcet thcv injeetoil into the veins filtered choleraic discharges and also 
Itmoepheric water from the wards of the Pharo hospital, obtained from 
^c moisture collecting in the sides of a jar filled with cold water. They 
fikewiee in jected a Pravuz syringeful of cholera dejections containing mi- 
BFobes, especially comma-baeilli, into the trachea of a monkey and into tho 
cellular tissues of a cat. But their most common mo<le of procedure, and 
Mie which they claim they were the first to employ, was to exjiose a loop 
gS the small intestine through an incision made in the linea alba, and, after 
bicisingthia, to inject a largo eyringcfulof the cholera dejections. Thein- 
beetinv was then sutured and returned into the abdominal cavity and finally 
the external wound vaa closed. The animals experimented upon wero 
Bats, monkovs, a dog, a large white rat and a jackal. Not one of them 
Sied of cholera. Only two of the animals died, death in both instances 
being dao to peritonitis and not cholera, ^faguon and Cognard concluded, 
theTPfore, that for this epidemic at least, the lower animals were not sus- 
Beptible to tho action of the cholera poison.* 

TliP reader is also referred to the sectioa on Morbid Anatomy, wliera will be 
[mind a (juile rei-eDt retniction by Straus of tJie claim concernin); the oocurrenco 
St mi<*ro-orgnnituiis in tlie blood of cliolent patients 

'6lude Iiiiitorique et pratiipie sur la pruphvlaxic et le troitenieut du cliulera. 
Pnr If Dr. U. Mireur, Puria and Mar»eille», 1884. 
|*Bapeute<) attempts have been made years ago by Tliieraoh and othere. 1m cause 



172 ASIATIC CHOLERA. 

Tlie National Medical Society of Marseilles appointed a commisfflon to 
study the cholera during the epidemic of 1884, consisting of MM. A. 
Sicard, Taxis, Bouisson, Queirel, Poucel, Livon and Chareyre. In their 
official report * they deem it necessary to state that their investigations 
were begun without prejudice or inclination to any particular theory. 
There were two views which demanded their special attention by reason 
of the high reputation and the scientific attainments of their r^poctive 
French and German upholders. For this reason they devoted their time 
chiefly to the study and examination of the intestinal contents and of the 
blood. The first thing that attracted their attention was tliat there va8 
always an inverse relation between the number of comma-bacilli and the 
degree of coloration of the stools, the rice-water discharges containing 
the microbes in greatest abundance. Every conceivable effort was made 
to transmit cholera to the lower animals, vomited matters and the intes- 
tinal contents, filtered and not filtered, were injected in various ways into 
the trachea, stomach, small and larg:e intestine, peritoneal cavity, and 
blood-vessels, but in no case were any signs, either clinical or pathological, 
of cholera observed. Yet in a rabbit, dving eleven davs after such an in- 
jection , into the small intestine, without a sign of cliolera, numbers of 
comma-bacilli were found in the ffut, showing that the soil was at least 
favorable to their preservation. The injection of fresh matters having 
failed, a rice-water stool, consisting of almost a pure culture of the com- 
ma-bacillus, was obtained. Some pieces of linen were now soaked in this 
fluid and preserved moist for some time. Inoculations made with the 
washings of these rags, at the end of three and again of nine days, gave 
negative results. The animals used in these experiments were rabbits, 
dogs and guinea-pigs. 

As Koch had stated that water was liable to contamination by the 
cholera bacilli, an examination was made of water taken from a faucet in 
their labonitory and from the Rose near its source. For its examination 
they used the method described by Koch, and found that the water takiu 
from tlie Koso contained on an average ten comma-bacilli in every drop 
or *-.■)(),()()() in every litre. A power of GOO diameters was used, and the 
bacilli found were identical in size, appearance and mode of stiiining with 
those described bv Ko<^h. 

The investigators next turned their attention to the blood, and first to 
the bodies described ])y Straus. But they soon found that these little 
bodies were present hi healthy individuals a« well as in the sick. Other 
varieties of micro-organisms were found in the circulating fluid, but 
none which bv their constancv could be reorarded as characteristic. Thev 
found, however, an alteration in the red blood-cor})uscles which thev 
regarded as of great importanc^e. ^Fhe change did not affect all the glob- 
ules {it once, for often corpuscles profoundly altered were seen by the 

<IiohM*a in Iho lower aniinals, eitlier by feeding them witli matter passetl from 
th<» bowt'l or voniit«Hl by <'holera patients. They have been quite recently 
n*|>eat*Hl, and additional experiments liave been instituted by injeiting i)uiv 
<'idtnres into lh<' v»^ins oi* subciitan(.»oiisly. But most of these experimenLs haw 
been entirely witliout result. Such inoculations, in onler to be successful, niiLst 
be ])iiuti('e(l upon animals whieii are suscej)tible to the poison of cholera. It \v:»5 
formerly Ixdieved that many species of animals were sun jeet to attacks of Asiatic 
<'holera, but modei'n veterinarians have ilenied that this is the cxise. See also tho 
nccount of Van Pirmen^iMu's most recent investigations, which invariably gave 
j)ositive results when ♦jfuinea-pi^s were emj)loy(Hl. 

• K(»ch«M"ches sur le cholera. liai)port lu aunom de la Commission, etc Mar- 
seilles, 18«4. 
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\»i\i> of perfectly healthy onos. Tlue altoratiou, they statoil, consists in a 
Bolt* ning of the corpuBcles, whence results a change of ehapc from mutiiHl 
Iprcsuuri', und an iwglutination of numhcrsof the globules in masses of 
I crciilcr eiw.! as the aise««e is more advanced. If a current becomes csUib- • 
' Dehcd in the field of obser^tttion, these diseased globules are seen flowing 
[along like lava or melted tar between the more compact maases, Sonie- 
[timea the forjinscles are seen to become elongated, olive-eliaped, or even 
Inmost cylindrical througli the action of the current; snmetimea they are 
Ltom away from the mass, and then owing to their elasticity they frequently 
I return to their normal shape. But in the graver cases of the disease the 
r corpuscles seem to have lost this elasticity and maintain their oval fihuijo 
I even when entirely separated from the neighboring corpuscles. If artiti- 
■ «;ial serum be added during the microscopical examination, most of the 
red globules may be seen to resume their proper shape, to become do- 
I tai-hfd from the sticky mass, and to arrange themselves in the normal wuy 
like rolls of coin: hut where the alterations are most profound this sepa- 
ration does not occur. This cliange in the blood was found in every case, 
' and the commission stated tlwt they were disposetl to regard it as c^rac- 
' teritftic, as " the [latliugnomonic leswu of cholera." 

Several experunents were undertaken to determine the power of this 
slteml blood to transmit cholera to the lower animals, but tliey were not 
' concluMve. Two rabbits, upon wliich injections were practiced with 
Ij blood taken from a subject dewl at the beginning of the algid stage, died 
I Rt the expiration of eighteen hours, presenting lesions " wfijch we should 
I' be inclined to regard as belonging to cholera " and the luematic changes 
above described. Two other rabbits injected with blood taken from a 
' living enbjwt at the l>eginning of the cold stage had diarrhcea witli colored 
stools the fiillowing day. and in one of them there were seen masses of 
agi^lutinated retl blood-globules. A dog injected with blood taken from 
H subjet^t deml in the algid stage suffered for two days from a serous diar- 
rbora. All the remaining experiments, to the number of twenty-five, 
mado with blood taken during a prolonged algid stuge or in the period of 
reaction, gave negative results. The blood used in the first ejperiraeiit. 
kept at a tomperoturo of 100" F, in air filtered through cotton, speedily 
lost its virulence. 

The cunclnsions drawn by tliis commission from their researches wcro 
that: 1. Cholera may bo transmitted to the lower animals: 2. The con- 
teuts of the stomaob and intestines and even the pure rice-water discharges 
are absolutely moffensivo; 3. The same is true of blood taken during Uio 
iieriod of reaction) and it is only in the algid stage tliat it possesses an in- 
ictUoub property; 4. This property is the more marked the nearer to tlie 
beginning of the cold stage the blood is taken; and it diaapnears within^ 
Ht die most, twenty-four hours after tlie blood is drawn, ana probably in 
a much shurtertime. They state further tlutt their investigations force 
them to regard the German theory as merely an hypothesis which ia not 
supported by a single experiment and which receives a new refutation in 
tbo mode of propagation of cholera. They confessed, however, that 
although " we have shown the toxic action of the bloml in the algid stage, 
we have been unable to discover in it any specific agent." 
I They likewise are forced to admit that tlie result of their investigations 
I' eiuiblea them to say "wliat cholera is not, rather than what cholera is." 
j We come ne.tt to a communication made to the Semaine Medicalo ' by. 
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Drs. Nicati and Bietach in which fheysiTe a rwumi ct the ezj^erimeiib 
condncted by them up to that time. They state that when the intestiiiil 
contents of a person dead of cholera^ or an artificial onltare of oomma- 
bacilliy is injected into the duodennm of a dog, after ligature of the ductu 
choledochuSf the animal dies after one or several days, and its intestuwy 
like that of a person dying after suffering from cholera for some hours, ii 
found filled with a thick muky fiuid yery nch in epithelial cells. The oomms- 
bacilli are found there in abundance after the material has been 




to moist ah* for a length of time Taryingwith the tempemtore. R has 
been objected that the ligature of the common duct is alone sufficient to 
cause death, but the authors assert that eren when Ihis happens it doei 
not hj any means rapidly follow the operation. Cats have surviyed the 
opration from one to nineteen days, ana guinea-pigs from three to twenty- 
eight days. These animals at one commence to eat and soon regain their 
usuid strength. It is only some days afterward that they begin to ema- 
ciate, and they finally die after hiaying lost considerable weight. The 
Bame lesions as^those oUrv«d in the^ were »en in guinei^|igi^ dter 
an injection into the duodenum without preyious ligature of the choledod 
duct, and eren after the introduction of a laige quantity of tibe yirulent 
material into the stomach by means of a catheter. The symptoms obsenred 
during life were diarrhoea, yomiting (only in dcm), cyanosis and reduction 
of temperature. In one instance an increase of temperature was obserred 
in a doff after death. An examination of the blood, as in cholera patients 
in the ^gid sta^e, showed no tendency in the red globules to become cre- 
natcd, birt, on flie contrary, they became altered in shape by mutual pres- 
sure, as occurs when asphyxia is produced by mechanical compression of 
the trachea. 

Starting with the assumption that when an inoculation was without 
results it was by reason of digestion of the ferment by the sastric or intes- 
tinal secretions, MM. Nicati and Bietsch made a stu'ly of these yarious 
secretions. They found, as stated by Koch, that the gastric juice was 
very destructive ^ the comma-bacilli. The pancreatic juice seemed to 
be without effect. The bile also appeared to exert no deleterious influence 
upon the comma- bacilli in broth cultures, but certain facts would seem to 
show thiit it possessed a different action in the living intestine. In ex- 
amining choleraic dejections they found several specimens in which the 
bacilli were exceedingly abundant, where scarcely a trace of bile could be 
detected by the nitric acid test. 

In their recently published monograph,* MM. Maurin et Lange 
claim to liave discovered the true micro-organism of cholera. It is a fun- 
gus growth consisting of mycelium, filaments and spores, to whicli they 
have given the name of My cor choleriferus. This fungus they found to be 
develoixjd invariably in cholera dejections, after standmg four or five days, 
but in no others. The spores, they state, are constantly fioating in the 
atmosphere of an infected district, and thence gain ready access to the 
human organism. When taken into a healthy stomach they are difficult 
of digestion and give rise to a painful tension of this organ, so commonly 
observed during an epidemic of cholera. But if indigestion be present 
and the stomach contain acescent or putrescent matters, the spores germi- 
nate and produce long cliains. This is similar to what occurs when mucor 
racemosus attacks acid wine. These chains act like ferments absorbing 

Mucor Cholerifei-e, Organisine de Transmission du Cholera. Paris: Fehx Alcan, 
1885. 
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oxveen, water and heat^ and to their vegetation are due all the phenomena 
of cholera. 

In acetic fermentation^ after the myeoderma has produced its effect^ 
spirilla make their appearance. And precisely in the same way in choleraic 
fermentation after the chain plants, developed from the spores of the 
mucor, have produced their effects, the vibrio virgula of Pacini (now 
lK»tter known under the name of Koch's bacillus) appears upon the scene. 
But the comma-bacillus is not the cause of the choleraic fermentation; it 
is only developed secondarily .because it finds there a favorable soil. That 
is the reason why, in rapialy fatal cases {cas foudroyants) no bacilli are 
found. " The bacillus of toch is an epiphenomenon of the choleraic 
fermentation.'* The organism of transmission of the disease is indeed 
contained in the intestine of the cholera patient, but in order to become 
active it must be incubated for a certain length of time in the open air. 
That is why cholera is not immediately contagious, and why the stools 
are one of the active and real agents of the secondary contagion which 
creates epidemic centers. 

Comment upon this publication, which was heralded in France as a 
^reat discovery, is hardly called for. The plan of procedure adopted by 
3laurin and I^nge is found to be so crude, when examined in the light of 
the exact experimental methods of modern inquiries, that it is unnecessary 
to further emphasize that their observations are certain to remain sterile. 
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CHAPTER XXIIL 

THE CHOLERA-BACILLUS CONTROVERSY— KOCH'S DISCOVERY 

CONFIRMED. 

The investigations described in tlie last chapter indicate a laudable 
zeal to ascertain the nature of cholera, and have in a measure extended 
our knowledge of the disease. Koch's views, it was seen, were by no 
means accepted by all these French experimenters. It seems proper 
in the next place to briefly refer to some of the more direct criticisms 
called forth by the German^s announcement of the discovery of the 
specific microbe of cholera. Now in the opinion of the editor it is a 
rather deplorable fact that those who were irom the first disinclined to 
accept Koch's conclusions have busied themselves much more with find- 
ing evidence that might overthrow his doctrine, than with prosecuting 
independent inquiries calculated to shed additional light on the obscure 
points of the disease. 

Of course Koch from the first found manj ardent supporters. But 
repeated negation on one side, with affirmation and reiteration on the 
other, has jit length resulted in a bitter and determined cholera-bacillu? 
war. At the })resent writing the contest still continues, and for the sako 
of pure science, it is much to be regretted that latterly personal and 
national feelings have been imported into the strife/ That this is detri- 
mental to the advancement of scientific knowledge goes without saying. 

It may be worth while to remember that not lon<j ago we were in the 
midst of a tubercle-bacillus war. In the ^I(*clical Tress and Circular, 
December 'M, 18iS4, the following comment thereon is made (with more 
particular reference to Allgenieine Wiener Med. Zeitung). 

Tho plan of jiitark adopted seems mainly that of seaivliinji: out every st-ientist 
or ps('ii<lo-seientist who writes against Koch. When one is found h(» is imniiHii- 
alely (hscoverod and pronounced to be a ^reat authority, before wliom Kwih must 
of ntu-essity lower his coIoin. It will easily be fon^seen that a warfare such as this 
could only have one ending, viz., the entire demolition of the bacilhis and its 
dis<<)V('rer. This result hjis b(»en achieved many times, and yet, curious to ivlato, 
nearly all tlw leiuling- patholog-ists in GiM'manv, as well a« thos(» of France ami 
our own country, iiave completelv iicce])ted Koch's views as corrwit and have 
worke<l on th<Mu for a considerable j)eriod, with the result that tlieir opinions 
as to their ccn'rec-tness have been strt^nglhened. 

It is too early in the cholera-bacillus war now to predict its ending. 
But all impartial witnesses must see the strength of Koch's position. As 
was pointed out by a leading medical journal in a recent editorial 

' See for example the ill-advised and intenselv pereonal attack of Professor Ray 
Lankestcr uix)n Koch, published in the Pall Mall Gazette, for October 6, 1884. 
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nntice, " Koch's doctrine has tho grcut advantage of being positive, pku- 
eible, aidwi by aualogv and circumstantial evidence, and, Turther. enp- 
ported by the" accumulating evidence of independent investigations," ' 

Kow we have no intention of presenting to the resderadetailedacconut 
of the heated eontroveray concenuug the gipnificance of the comma-bacillus. 
Xflvertbeless, ob already stated, some of tlie more important objections to 
Koch's views will have to occupy our attention, on account of the wide 
enirency they have obtained, ancl because it is supposed by rame that the 
parasitic doctrine has through their universal acceptance received its well- 
esirncd death-blow. The fact that most of the French observers do not 
admit the binding force of Koch's arguments has already been noticed. 

Among English writers tlie first and foremost to raise objections against 
tlio acceptance of Koch's bacillus doctrine was Dr. I^n^is, In the T^ancet 
of September 20th, 1884, he stated that comma-like bacilli, identical in 
size, form and "in their reaction with aniline dj'es, with those found in 
choleraic dejections, were ordinarily present in tho mouth of perfectly 
healthy persons.' 

Attho annual meeting for 1884, of the Association of German Xatural- 
iatA am! Physicians, a communication was made by Prof. I-'inklor and Pr. 
Prior, of Itonn. to the effect that they Iiadfonnd in cholera iSostras a micro- 
organism whose Bliape was identical with that of the comma- bacillus of 
Asiatic cholera, its biological qnalities, when cultivated, were remrded 
BS alwolutely the same as those of the comma-bacillus described by Koch. 
They claimed to have discovered evidence of a spore-formation in the 
com ma- bacilli of cholera nostras which had not been established in like 
manner for tho bacilli of Asiatic cholera. Klamann stated at the same 
meeting that he also had found in cholera nostras organisms exactly like 
those shown. The statements of Finkler and Prior were, however, criticiee<l 
on the spot by Hueppe. formerly a worker in Koch's laboratory. lie calleil 
attention to the differences in the appearance of the comma-bacilli of 
Koch and of tboae shown by Finkler and Prior. Ho also said that the 
cultivations of these observers were probably impnrc, as their statements 
conwsming the development of the bacilli did not at all harmonize with 
tboBD of Koch, whose investigations had continued over a much longer 
period of time. 

Koch's reply to these, the most important criticisms that had appeared 
iMitil that time, was published on November fith, in the Deutsche Medi- 
cinische Woe hensch rift. 

It is unnecessary hero to follow him in his demonstration of the e 
into which the above observers had fallen. Suffice it to say Uiat not by the 
weight of authority, but from tho stress of facts, his poation was pretty 
generally recognized to be stronger than ever. 

'Tlie Meclicn.1 Record, Februaiv 28, IHSS. 

•In Uie Deutsthi! M«i. Wochenschritt (November 37, 1WH). W. D. Miller 
(■Johns that in l»*a lie ileairibed the tun-ed bacilli in the bucwil mucus to wbiili 
Dr. Lewis luts ilravvn uttvotjoa as identical witit Uie comniO'baciUiis. lie 
alno contributes hirtlier jxinicutara concerning the vorinus liuet«rial oiKnniams 
round in ihiH nwiou and in the alimenliuy caDoL The ciin-ed bacilli and spiro- 
(.■hi>.'t(> roniiB lieliasbeen unable to cultivate in various medio, and therefore uiey 
tin not iwspmble in oU respects the comma-bitcillus. Anotlier organism is one 
which occurs in tliv form <i1 short plump rods, often In pairs, and it ^rows mpidly 
In KelatiD^. Another variety is lairved, and by the cunjuni-tion ot twu or more 
iuUviiLuiklB prgduoea g-shaped or circular lortns. Tbis orgauiam never produces 
i 'owbf in gelatine. 
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Take for a single example the following editorial comment from the 
Philadelphia Medical News, of Kovember 29th^ 1884: 

Koch has two great qualities as an investigator— unequaled ieehnigue and 
powers of patient ooservation. His experience has been vast, and each i»ece of 
work which he lias done has been remarkable in leaving but little to oonect, 
either by himself or by subsequent observers. No writer on mvoolo^ is more 
reliable; not one has proved himself worthier of professional oonndenoe. 

And again. 

These latest observations of Koch afford additionai stnsig oooflrmatoiy eri- 
dence of the correctness or his views concerning the etiology of cholera and its 
connection with the comma-badllus. 

In this connection allusion must also be made to the condnaionB of 
Oeci and Elebs, who studied cholera at Genoa. In a preliminiiry report ' 
these authors formulated twelve propositions^ the pith of which amounts 
to the assertion tliat the commas ana spirilla of Asiatic cholera lookedpre- 
cisely like those found by Prior and Finkler in cholera nootraa Efebs 
also claimed to have discovered commas in the diarrhoaal diaoharKeB of a 
patient having pneumonia. 

But in a more recent publication by KlebSy' he admits that a differential 
diagnosis between Asiatic and simple cholera is nossible by the aid of 
Koch's comma-bacillus. But he does not believe tnat it is wrajs an easy 
matter to differentiate between the two. For the positive reoognition of 
cholera spirillay he asserts that the culture method is indispenaaSle. 

And Geci, after more extended experimenlal experience, has even come 
to the conclusion that the comma-bacilli of Koch are poritively oansatiTe 
of cholera.' His iniections of pure cultures into the intestines of guinea- 
pigs invariably killed those aninuds after svmptoms of true cholera had been 
observed. Post-mortem examinations showed characteristio lesions^ and 
in the rice-water contents of the intestines countless commas were found. 
Ceci is of opinion that the symptoms of cholera are of reflex nervous origin, 
the primary irritation being produced by mechanical or chemical action 
of the bacilli in the intestines. 

In place of giving a detailed account of the heated war of words that 
has been waged between the Finklorites and those who support Koch, we 
merely refer to Fig. 8 (p. 179), which distinctly shows the difference in 
mode of growth, between the Finkler microbe and the true comma-bacillus. 

A number of Italian writers have also published adverse criticisms upon 
Koch and his doctrine. As an example oi the kind of ar^mentation freely 
indulged in, we may quite briefly allude to the polemic of Dr. M. Venturolf, 
who has written a little pamphlet,* in which he endeavors to show that the 
])acillar theory of the German savant is utterly without foundation. He 
says that the comma-bacillus is not always present in the choleraic dis- 
cliarges, but admits thjit it is found in cultures. And he, therefore, warns 
not only Koch, but more particularly his own countrymen, that they ou^ht 
to go very slowly in describing things the existence of which is as doubt- 
ful as that of the cholera microbe. 

Turning for a moment to another phase of the cholera-bacillus contro- 
versy, what shall bo said of the foolnardy experiment of Bochefontaine, 

* Archive per leScienze Mediche, vol. viii., 4, 1884, p. 415. 

* Uebcr Cliolera Asiattca. Basel, 1885. 

'Siill etioloj^ria del Colera Asiatieo. La Riforma Medica, 86 and 87, 1885. 

* II Bacillo-vir^uhi di Koch e la Microscopia. Bologna, 18BM. 
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"who, it will be remembered, Bwallowed pills made from dejecta of a womaii 
■who bad died of cliolera, in the clinic of Dr. Vulpian. 

This fluid contained a prodi^ous number of vibrionidffi of all kinds and de- 
scriptJoDH, omoDK which, however, predominated in point of numbera a kind of 
verv short bact«nuRi which crowded and whirled about the Held of the microscope 
witn a rapidity of motion which made it difficult for the eye to follow them. In 
the midst of this bac't«ridiiU mob one could easily recognize the "comma" and 
■• circumflex accent " l)acilliUL This fluid, injected under the 8km of several guinea 
iii^ in the laboratory, killetl them in.a few hours. M. Bochefoataioe, however, 
beyond "a little fever, nausea, convulsive movement of the leRB, dyeuria, Iobb of 
appetitu and conBtipalion." experienced no bad etfevt, and in twenty-four hours he 
wail all right again.' 

So, too, what shall be said of Klein, and other bacillus-eaters ? Merely 
that in their zeal to disprove Koch's assertions, they have overlooked an 




essential part of his doctrine, which assumea that iudividnal prwlisposition 
to cholera must exist before the microbea shall become potent for mischief, 
i|Uit« apart from that other circumstanoe of the destnictive action of nor- 
mal ^tric jnice upon the vitality of commas. Because ham infected with 
trichinae may occasionally be eaten with apparent impunity, we do not 
conclude that the fatal cases of trichinosis arc not invariably due to the 
ingMtion of infected meat. 

Ab a further ilhistration of the kind of criticism that has been bestowed 
1 Kooh aud his doctrine, we may also instance the following: 

_ r. Qe«i^ Waters, writing to The Lancet (January 81, 188! 
jm that be fouud curved bat-illi, identical in sliiipe, sixe, and . 

oomma-bacUli, in nciirl;- '" — ' ' — .--.-.:-— 

intMtlnea of pernons 

identloal oiwr~' 

dourved 



of u 



from Bombar. 
ipeanuiLV with 
from the small 



no had died from ordinary a 

L neutral or sliglitlv alknJin ... 

badlli within live minutes of its being voided from the bladder. 
Nevertheless he regards the comma-bacilli oa an indubitable patliolovical 
■' '' """"' — ' "•' "~ the shape of a consequence Ihiui a cause m the 



e of cholera, but i 



'^JoumaJ de Micographie, quoted in St Louis Med. and Suig. Journal, Janu- 
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malady. Further on he believes the organism in question should be regarded 
more as a physiological than a pathogenic cptity. 

He concludes lus follows: "If I say that a superabundance of comma-shaped 
bacilli is found in tlie small intestines of cholera victims, because it would appear 
tliat whatever gives rise to that ailment brings about exalted fermentation in 
that part of the alimentary canal, I shall, at least, have as much logric in my 
assertion- as Koch had in declaring that these organisms must bear a causal rela- 
tion to the disease." 

Now it is time that this kind of criticism ceased to receive the dignit>' of 
being printed in our leading medical journals. Waters makes no cultures; he 
mei'ely sees something that looks like a curved bacillus, and immediately pro- 
claims to the w^orld that the results of months of arduous labor and cautious 
inquiry' go for naught in the light of his puerile investigations. As a matter of 
fact, f have examined urine l)otli in health and disease, both fresh and stale, and 
can assure you that I have discovered no bacteria in it that a good microscope 
cannot at onc5e show to differ from Koch's commas. And, moreover, as has been 
pointed out a^n and again, even complete identity of size and shape would be 
far from proving identity in {xathological potency or virulence. ' 

But of all the blows struck against the universal acceptance of Koch's 
bacillary doctrine j)erhaps the most severe one is contained in the paper 
read recently by Klein, before the Royal Society, and entitled " On the 
Eelation of Bacteria to Asiatic Cholera. " For this communication embodied 
the results of a special inquiry into the etiology of the disease, undertaken 
at the instance of the Government by Dr. Gibbes, Mr. Lingard and the 
reader of the paper. 

The investigiitions of this English Cholera Commission have led to the 
following conclusions:' 

1. Koch's statement as to the constant occurrence of comma-bacilli in tlie 
rice-water stools of cliolera patients is correct; the comma-bacilli vary greatly in 
numbers in different stools and in different cases, in some being exceedingly 
scarce, in others numerous. 3. These comma-bacilli varv grea-tly in length, some 
being twice and three times as long as others, some well curved, as much as to 
form half a circle, othoi-s showing only just a slight bend. The name commii- 
biU'ilhis is inappropriate; the organism is more correctly termed a vibrio. 3. Tiie 
comniji-bacilli otrcur iu the mucus-flakes of the rice-water stools, as well as in 
those taken from th(» ileum of a pcM-son dead of cliolera. The sooner after doatli 
the examination is made, the fewer comma-bacilli are found in the mucus- llakos; 
even in tv])i(al rapidly fatal ctuses, the mucus-Hakes tiiken from the ileum, atul 
examined soon aft4'r deatii (from between fourteen minutes to an hour or an hour 
and a half) contain the comma-bacilli only very sparingly indeed, and not to the 
exclusion of othrr bart«M*iii. Our investigations do not bear out Koch's statement 
as to the lower j)art of the ileum being, in acute typical ciises of cholera, almost 
**a pure cultivation of comma-bacilli.'' In not one of the many post-mortem ex- 
aminations of typical acute cjuses have we found such a state. 4. The nuicous 
membrane of the ileum, in typical I'apidly fatal cases, if examined soon after 
d(*ath, docs not contain in any ])art any trace of a comma-bacillus or any otlier 
bacteria, not even in the sunerflcial loosened epithelium. If the post-mortem ex- 
amination besutlicientlv delaved, comma-bacilli and other bact^U'ia niav be found 
penetrating into the spaces of the mucous m<»mbnme. Koch's theory ju^ to the 
iMnnrna-bacilli present in the mucous membrane secreting a chemical poison 
inducing the, disease cannot, therefons he correct. 5. Neither the blood nor any 
other tissui^ contains conuna-hacilli or any other micro-organisms of known char- 
acter. (5. The behavior of the conuiia-bacilli in artiticaal m(»dia is not such as to 
justify their IxMUg considered as specific. They grow widl in alkaline and neulnd 
nu'dia, are not killed by acids, and their mode of growth in gelatine mixtures is 
not mor«» peculiar tlian that of otiier putrefactive biU'teria; they show marked 
differences when grown in thfTen^nt nunha, but not more so than the ordinary 
])utrefactive bacteria when compared in their growth with one another. The 



^Quoted from a paper read by the editor before the Medical Society of the 
Cou!ity of New York. The Medical Record, February 2«, 1885. 
-British Medical Joiu-nal, February 7, 1885. 
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comma-bacilluB of Uie nioulh shows tli? name run „ 

gdiktlUL' as Kocli'siMjninm-tiaclllL 7. Koclioviirlooked tliefEkctthutcouuQit'bacilli 
opt-ur in other intcsliniil iliseiises, in the mouths of healthy persons, and, oa i 
flhown recently, even in hoiii(> curiinion articles of food. 8. The expcriluents per- J 
lormml by Koch mid others on iinimals do not in the least prove that the cgmma- 
bufilli lire I'utmblu of jiroduciii;; choleraoraDy other disease. Tiie results obtained 
b;,Mli''iri -.ii:' riiiKli iiii.ii! easily explained in an opposite manner. B. There ia j 
dir.-i I .Mii. ni !■ t.i -liiiw I hat water contaminated with choleraic evacuation)), and 

roiit.iiiniLj . ><r -i-, th(> <»inniiv-bacilh, when uxed For domestic purposes, in- 

Hiiiliii- iintii.iii;;, U\ .1 lui^ number of persons, did not. in the case of tlic tanks J 
near tin: Ji'kiiu.i-u I:iul', produce cholera. 10. The mucus- (takes taken Irom the \ 
suiall JiiU-iitine of u typical rapidly fatal case of cholera, contain numerous mucils- 
CorpuK'lea UUed witli peculiar minute straight bacilli; in this stale they (ire found i 
wh(-n tiie exnminatiun is made very soon after deathi soon, however, the mutius- ' 
(NiriiUBcIra swell up and disintt^pikte, and then their bacilli become free. The ' 
small bacilli are never mixed in the mucus-flakes. They are one-third or one- * 
fourtJi the leoeth of the comma-bacilli, and about half their thickness. They are | 
nou-niobile; they grow well in Agar-Aj.!ur jelly, but show in theirmodea of growth I 
no peinillurity by which they could be considered asspeciflc. When grown on the ' 
free surface of tJie nourishing matei-ial they form K|)ore9. II. These small bacilli 
are notpreMnt in the blood, in the mucous membrane of the intestine, or in any 
other tissue. 13. Experiments mode with these small bacilli od animals pro- 
duced no result. 18. Since ray return to London, I have ascertained that the 
oomma-bucilli of cholera show two distinct modes of division, one the known one 
of transverse division, and a second one of division in length. When growing in 
Agnr-Agar jelly at the ordinary temperature of the room, after some days the 
biwilli swell up, owing to the appearance in their protoplasm of one or more 
vacuoles; as these vacuoles increase, so the oomma-bacali become gradually 
cbantfed, first Into plano-convex, then into oblong bi-convex, and ultimately into 
cin-uTar corpuscles. The lon^r the original comma-bocillus, the larger the flnal 
circle. These circular organisms are mobile, just as are the comma-bad Hi: and, 
by disintej^tion of the protoplasm at two opposite points, two perfect more or 
1^ auuicircular commo-baciUi are formed. Growing the cummo-bacilli in Agar- 
Agar ji^lly kept at higher temperatures (86°-133° F.), the comma-bacilli multiply 
by transverse divuiion only; but, transferring tliese to Agar-Agar jelly, and keep- 
ing this at the ordinary temperature of the room, they again giiutuuily change into 
circular organisms, which, by division in the diameter of the circle, form two new 
comiua-bacilli. 

From an oxaminntion of these conclusions, it would appear that the 
English inquirore boldly take issue with every one of Koch's conciasionB. 
The only item ia which they are not in conflict with him consists in their 
wlmiasioQ of the constant luwociution of comma -bacilli with Asiatic cholera. 
But even this circumstance is not interpreted by the Knslishnieu in Koch's 
8on9c. Before passing final judgment upon the value of the British 
C'-ommisBion's opinions, we will have to receive the full account of their 
labors. Tlieir work eecniB to have been merely negative. New light ia 
uot shed upon the question by the results of their inquiriea. 

So, too, the recent discussion on cholera, before tho Royal Sledical 
and Chimi^ical Society,' while in many respects exceedingly intoroBtiug, 
&iled to clearly establish any other point tlian that there still exists an 
extreme divergence of opinion regarding the etiology of the disease. 
Those who accepted Klein s Htatements and those who sided with Koch 
appeared to be about equally divided, although the strongest argumenta 
were marshaled in support of the Uermau doctrine. 

From theeo mostly adverse criticisms we turn now to certain inquiriea 
the results of which are more or less distinctly confirmatory of Koch^a 
statements. And it may be permissible to remark at the outset that 
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up to the present, the sapporting obflervations more than ooonterbalanoe 
the negative eyidence of opposing condnsionfi. 

The Investigations of Bues. — ^Dr. Victor Babes had an opportu- 
nity of studying the comma-baeilins in Professor €k>mil'8 bboratory during 
the cholera epidemic in Pftris, in Noyember, 1884.' He first songhtto 
determine whether, as is maintained by Koch, but questioned by several 
other observers, the comma-bacilli are alwajrs present in the intestmal con- 
tents of cholera patients. The cases examined by him composed ten in the 
early stage of the disease and five at a later period. In about one-third of 
these cases the contents of the intestine contained scarcely any other bac- 
terial forms than the comma-bacilli, but in the remainder the comma- 
bacilli were only one of several different forms of micro-organisms, and 
were sometimes present in such small numbers, and were so far from being 
characteristic in their appearance, that it would have been hardly safe to 
assert the existence of cholera from this examination alone. In two cases 
examined at a late stage of the disease absolutely nothing was found that 
could be called comma-bacillus. The author stetes, however, that he has 
never found the comma-bacilli in the intestines of individuals suffering 
from any other disease than Asiatic cholera. Curved bacilli are found in 
the buccal secretions, in water, in decomposing albuminous substances 
and in fecal matters, but they differ decidedly from Koch's bacilli both in 
form and in their behavior in cultures. The results were very different, 
however, when cultures were made from portions of feces or from the wbitidi 
collections found 1 ving over Foyer's patches. In nine out of ten oases of 
cholera in the early stages, characteristic cultures were obtained, and in 
the only negative case it was not improbable that the fiulure was attribu- 
table to an error in the preparation of the specimen. Of the five remain- 
inff cases in which the disease had existed from six to ten days, two of the 
cmture experiments were negative in their results. Koch's method of 
obtaining pure cultures was followed. It was often found preferable not 
tx) put the little white flocculus from the intestinal contents directly into 
the gelatine, but first to mix it with five grammes of distilled water and 
then to put one drop of this water into ten grammes of gelatine. In many 
instances these two methods were combined. When the gelatine plat^ 
-were exposed to a temperature of 63^ to 68. 5° F., cultures were developed at 
the end of twenty hours in the form of small opaque points, or as depres- 
sions the size of a millet seed, presenting the appearance of little bubbles 
of air. From the latter, which were often present in very small number, 
were developed the characteristic cultures aiffering in appearance accord- 
ing to the degree of concentration of the gelatine. In 6 to 8 per cent 
gelatine solutions the little bubble-like forms were scarcely visible, and 
the culture consisted of a little round, somewhat sunken speck, in the 
midst of which was a yellowish white point. AVhen the cultures are not 
too close together — and this can be avoided by employing the above-men- 
tioned method — they are most characteristic at the end of two days. They 
consist then of a sliarply defined, opaque white circle, 2 or 3 mm. (a line 
to a line and a half) in diameter, within which is a second circle formed 
of granules, and within this the gelatine is turbid and liquefied. In the 
middle of the culture, below the surface of the gelatine, fies the yellowish 
white point which, when magnified, is seen to be of an irregular star shape, 
crumbling, and somewhat transparent. The thinner the mother fiuid is, 

* Progrres Medicale, December 6, 1884, and Virchow's Archiv., voL 99, port 1, 
January 2, 1885. 
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the more rapidly ia the culture developod and tlio Hntter it is; iind tho 
harder the mother substance is the more sharply deflned is tho depression 
corresponding to the culture. Although many other baeteria may form 
simihir cultures, yet that of the comma-bacilluB in a 10 per cent gela- 
tine solution is perfectly characteristic. In this at a temperature oC 04" 
F. after two days there is seen an oblong bubble-like deproBsion, Bcarcely 
five millimctrea in diameter, beginning at the surface, and from this fol- 
lows a white, twisted or pulpy looking thread, almost one millimetre in 
thickness, which ofl«n ends in a hooK-ehaped or spherical enlargement. 
In agnr-ngar the bacillus grows almost entirely on the surface; it spreads 
along in a thin, rather moist and pulpv, yellowish white, semi-transparent 
layer which, at a temperature of 90" F. covers the entire surface within 
fourteen hours. The film of fluid whieh ordinarily li^ over the firm agar- 
agar becomes cloudy and deposita a white sediment. In blood serum at 
the temperature of the body there is developed within twelve hourti, start- 
ing from the point of insertion, a globular, bladder-like, turbid sack, tak- 
ing in half of the muss of tho serum. Later the upper portion of the 
serum becomes liquefied, and at the bottom of the fluid layi-r so formed is a 
light yellowish seuiment. 

The comma-baeilli were successfully cultivated at a temperature of 
Sfi" F. in milk, fresli meat, boUett eggs, bouillon, boded potatoes, carrots, 
cabbage, and very sparingly in moistened bread and beans. Tho bacilli 
retained their life for forty-eight hours, but formed no visible cultures, 
in fecal matter, cheese, fresh vegetables, potatoes, fruit-juice, sugar-water, 
wattT from the Seine, chocolate and coffee. The bacilli died in distilled 
water inside of twelve hours. A culture wae gradually heated during foui' 
hours up to 185" F. and then attempts made to transplant it in gebtine. 
Up to 113° F. cultures were readilv developed, but after a temperature of 
114° to 118° no now culture was formed. At 123° F. transplanted cult- 
ures were develojwd as bubble-forms, an appearance which undoubtedly 
indicates a dying eonilition of almost all bacilli with very few exceptions. 
When rapidly heated, cultures were sterilized only at a temperature of 166° 
to 17a° P. I'are cultures, either in gelatine or agar-agar, wens not dead 
at the expiration of nearly two months, but a culture which was mixed 
for the same length of time with filth-bacilli contained no more viable 
comnm-bacilli. When sublimate was added to the gelatine in tlie pro- 
[Kirtion of 1 to 30,000, traces of growth of the comma-bacilli wereeviaent 
after several days, but the gelatine was not liquefied until the proportioit 
was reduced to 1 to 100,000 or 1 to 150,000. A solution of the strength of 1 
to 15,000 wan neetssary to arrest tfte deivltmment with certainly. 

The following disinfectants were tested as regards their action on tho 
comma-bacilli, the gelatine or broth being prepared with a definite percent- 
age of the disinfectant, and then sown with pure cultures: In 1 pint of 
carbolic acid to 1,000 jarts of gelatine, the comma-bacilli were developed, 
but the culture perished within a few days. The same thing occurred in 
amiitureof sulphate of copperof 1:3,000^3,000; soli cvlic acid, l:800-!IO0: 
tbymoI,l:9,UU0-I0,lHH): ioilme, 1:600-800; bromine, i:«00; alcohol, 1:15; 
acvUc acjd, 1:2,000; snlphate pf quinine, 1:800 (?). 

When a larger percentage of the disinfectants than that given in the 
fori^ing was used, the cultures were not developed at all, as a rule. In 
weaker solutions they wore develonetl better, but still rather sluggishly. 
I'ermangiinate of potassium threw down a brown sediment in the Ratine, 
bat did not JWcrtete with the bacterial growth. 
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Dr. Bsbeenuulo a few cxporimontH upon animals with apparent sucees. 
Two white mioe were inociilatefl at the root of the tail with a pnre cultnre 
in ^ebtine, Uid ^oth died after a few houra. Pure cultures of the cholera 
bacUloB were obtained from the blood and the spleen, and in one of the 
^nimala that died twelve hours after inoculation lame numbers of comnu- 
bacilli were foorid in the wliitiah fluid contents of the intestinal caniil. 
Another motiBe was inoculated by means of a needle at the root of the tail. 
and was in a son of stupor for several dajs after. The abdominal cayitvof 
a rabbit was ope>iL'd ana three miiiinis of a pure culture were injected I'nto 
thednodennm, but the animal quickly recovered and remained well. T*o 
Koinea-pigB wen- treated in the same way. One died at the end of three 
days with diarricpa, and the intestine presented the appearance of cholera 
with rice-water (.■•'utents and injection of Peyer's patclies. The intestinal 
matters contained large quantities of comma-bacilli. The other guinea- 
pi^ recovered completely after three days. This experiment was repeated 
without, howevei', giving aiiy positive resnlte. This writer desorilRW the 
comma-baciUaa as follows: When fnlly developed in the intestine or in s 
onltnre of some days' growth, it is seen in the form of a segment of s 
circle and is of a pretty constant thickness of 0.4 to 0.5 mmm., andef s 
length of 1 or 2 mmm. Under a moderate magnifying power it seems to 
be nomo^eneona and of equal thickness throughout its entire Icn^h. Hui 
when living stained bacilli are examined under a high power (^ \'ejicli 
or ^ijfHartmack tiud 4 eye-piece with elongated tube), throe parts are seen: 
a stained integument, colorless contents, and a strongly stained substance 
which is usually oolloctod at the ends of the roots in ronnded, more or li^s 
sharply defined miusses, between which one or two pale siiaces are seen, 
giving the appeurance ot spores. Sometimes bacilli with aliarpened ei- 
&emities, having :i crescentic appearance, are soon : in other castas the end?, 
either one or both, are thickened. Often two rods are united in 
the form of an S. or several are joined as spirilla. The spirilla are thicker. 
more homogeneous, and receive a deeper stain than the single rods. A 
ten-hour culture in agar-agar often contains very short baeteria about 
O.'i' mmm. in length, but they are nevertheless characteristic, one side 
being always concave so that they resemble a millet seed or a b^n. 

In their further development the rods increase in length, while the 
chromatic substance contained within them is movable, being observed 
now at one end, now at the other, and again in the middle. When tho 
rods have attained a certain ten^h this substance collects in the middle 
portion, forming sometimes a thickening of the rod in this part, and then 
through its center appears a light disk at the point where the division is 
to occur. Before the rod is ready for division it is usually S-shaped or 
rather spiral. When division takes place there is noticed first an S with 
an attenuated middle part, and then later the two distinct rods are seen 
joined together by a fine unstained line with double contour, which is long 
and flexiDle, allowing free motion to the separated rods, but which often 
remains unbroken for a considerable length of time. This persist* some- 
times for BO long a time that the primarily separated rods become each 
^^in divided whUe still connected bv this intervening substance, so that 
chains of single rods are formed. The bacilli often become elongated 
without any fission taking ])lace. In such cases the threads thus formed may 
either show dark ])oints at the places wliere the fission should occur or 
else may seem to be homogeneous throughout. These spirilla poesees a 
rapid energetic movement at first, but later become more sluggisih, thicker, 
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glisUruiiig. and receiye a more intense Btain than do the rods. The fliort 
and sepurato rods are formed wlien the proceBS of development of the 
micro- oi^amams is more rapid, and the slower ib tlie growth and the 
more unfavorable for it is the mothcr-Bubutance. the more often are the 
longer shapes — chains of bacilli and threads — met witlu 

Abont a year previous to the above investigations, whicliwero made in 
Paris, the author had examined a preserved specimen of intestine taken 
from a imtiont dead ten years before of cholera, and had been enabled to 
demonstrate the presence of comma-bacilli. The specimen was stained in 
an alcoliolic solution of fuchsin, then washed in alcohol, and the excess 
of staining removed by a weak sublimate solution. After this the sections 
were placed in alcohol, then in oil of cloves, and finally in Canada balsam. 
The comma-bacilli receive a less clear staining in soctionB than other bac- 
teria, and in old preparations especially they can lie seen only when tlie 
scK^tions are very tnin. In the specimen examined at that time the bacilli 
were seen located in the most superficial layers of the mucous membrane 
rtf the ileum. A peculiar pallor of the superficial layers of the mucoBO, a 
hyaline degeneration of the intestinal glandular epithelium, and a great in- 
crease of granular matters about the vessels and at the borders of the 
cluuiged tutsnes, were seen. Tbe same changes were seen in the recent 
investigations. The bAcilli, usually mixed with fecal bacilli, lay for the 
most part superficially or else beneath tbe swollen hyaline epithelium of 
the glands. In the mucosa the bacilli were seen lying irregularly in no 
definite order. Later, when the dyseuteric-like processes are added to the 
above-mentioned changes, bacilli penetrate into the deeper tissues where 
they may be moest^d together in considerable niimbcrB. These are ordi- 
nardy somcwtiat larger than the cholera-bucilH, and resemble tbe ImclIH 
of t^Tihoid fever. In a few instances micrococci colonies may be observiMl 
in the necrosed mucous membrane. Despite carefiil examination of the 
internal organs, in which — in the kidneys especially — marked |»urMichv- 
matous clianges had occurred, no bacteria of any kind were founih In 
order to determine whether there really are no comma-bacilli in the blood 
and internal organs in cholera, Dr. Babes made a number of culture ex- 
iteriments. In one instance, in which a piec« taken with every precaution 
from the kidney was used, a liquefaction of the gelatine occurred, and from 
this pure cultures of comma-bacilli were obtained. In no other case, how- 
ever, was this result obtained, and the writer is inclined to attribute his 
success in this instance to a possible error in the process employed. 

In conclusion, the author states that his investigations, as far as thev 
go. corroborate Koch's description of the comma-bacillus, and are in uc^-ord 
with those of Van Ermeneem, Rietsch and Nicati as to the causal relation 
between this bacillus ana Asiatic cholera. They showed also that the 
comma-bacillus, while moat eharacteristic when cultivated in gelatine of a 
certain strength and under certuin conditions, nevertheless has iteculiarities 
of its own which render it diMtiiiguir:!mbIe from other forms of liacteria 
when cultivated in other media. Uy means of cnltnres in different 
media, also, tho author was enabled to tlirow some light on tbe causes for 
the flif^ht moi^lifications of form that liave been deacribod. It also seemed 
desirable to obsene tho action of bacilU in the VBrious articles of ordinary 
diet, and especially in water. It was found that while the ItacTillus re- 
mained viable in diatillwl wiiter for a very short time only, in the ordinary 
water supply of cities and in river water it lived for seven days and even 
I loader, it was also shown that the bacilli bure high tempeiuturos very 
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ill^ and were killed at 175^ F. or, when- the heating prooesB was ma» 
grradual, at 157.5^ The action of the comma-baoiliaB in the presenm 
of disinfectants was also interesting^ as it was shown that much stronger 
solutions were necessary to destroy them than are needed to cause ue 
death of other bacterial form. In general the volatile disinfectants wen 
found to be practically more valuable than those which reqoired to be 
brought into immediate contact with the bacteria. 

Doyen's Researches. — ^Dr. M. E. Doyen, in the Gazette dea HApi- 
taux I)ocember 18, 1884, reports the results of his investigations concern- 
ing cholera during the recent Parisiaa outbreak. The work was done in 
Prof. Comil's laboratory. The intestinal contents and viscera of choleiaici 
were examined shortly after death. In every instance ocimiii»-bacilli wen 
found, both in the fluid contained in the bowels and in the ooats of dw 
* intestine. In ^'foudroyant'^ cases, these bacilli were found as pure cuH- 
ures inhabiting the duodenum and upper portion of the jejunum, hi 
cases of slow development the commas occurred only in the ileum, and 
were found there together with a variety of other bacteria. Doyen infars. 
from this peculiarity a migration from above downward of the comnuk 
bacilli. 

In the liver, kidneys and spleen, esiiecially in the two first-named 
organs, various bacteria were found, and raised in cultures. They included 
comma-bacilli, diplo-cocci, micrococci in chains, and laige rods. Steairiit 
bacilli, or moro frequently curved ones, C and S shaped, and oorkscrew-mw 
organisms were always encountered in those viscera. 

He attaches great importance to the fact that their presence in th» 
interior of blood-vessels was likewise ascertained. The short interval occnr- 
ring between death and the time of the examination excludes, according to 
Doyen, the possibility of the cadaveric oriffin of his bacteria. He ccm- 
cludes, therefore, that in cholera a ** complex septicemia'' oocura. It is. 
of intestinal origin, and easily explained by the epithelial desquamation. 
The intestinal bacteria are allowed to penetrate into the walls of the bowel, 
and may thus enter the circulation. Like Koch and Nicati, he was able* 
to induce cholera in dogs and ^inea-pigs. 

When Doyen communicated his ooservations to the Pftris Biological 
Society (meeting of December 13th, 1884), M. Malassez very properly 
questioned whether the discovery of cholera bacteria in the blood coul^ 
be claimed by the reader^ for he had admitted that the blood was exam- 
iued after death in all his cases. 

M. Straus also remarked tlmt in innumerable specimens of choleraic 
livers he had never been able to discover microbes. 

The Investigations of Van Ermengem. — Dr. Van Ermengem hav- 
ing made a series of investigations touching cholera, communicated to the 
Microscopical Society of Belgium, on October 26th, 1884, the following 
conclusions: 

1. In the intestinal fluids of patients attacked with cholera (eigrht autopsies 
and thirty-four examinations of stools) there exists an organism identical witnUie 
comma-bacillus discovered by Koch. 

2. Its curved shaped, its S-shaped and chain-like g^ups due to juxtapositioD, 
and its occasional formation of slightl^r wavy filaments, give an assembla^ of 
microscopical characters which render it easily distinguishable from pathogenic 
micro-organisms hitherto known. 

3. It is more or less abundant in the choleraic products accordm^ to the period 
of the disease and the time of examination. In two rapidly fatal {foudrayanh} 
cases it occurred in the intestinal contents almost in a pure culture. In one case 
of short duration, whei-e the patient had succumbed with very marked aJgid 
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wonoiu^aa, tli«re were very few comnia^bacilli to be founcl in the iDt«etiiial 
lid. They diHVppaskr from the darker stools of the reaction slu^. 

4. It would luive b<;en very important to llDd them in the dejetla o( patients 
.tacked with ao-cnlled premonitory diarrhieo, but our investigations could not 
t brouieht to b««r on this point 

~ 111 ili>r ^intfle case oF algid cholera, where microscopic examination fiuled 
' . ' riir.i.ri'us commii'lHicilli, aculture of a small quantity of the intestinal 

ili'il linen in a damp ehamber yielded on incalculable number of 

"iiiniOi-badlli in twenty-four hours. 
'■] • •• -I '{ileal examination of dejecta cnn suffice to establish the dia^oeis 
.^i,-. ..;.<.> li:i-a, when preparations containing the different forms of comnia- 
i in exixaa are obtained! 

Buctrrioncopic reseiuvh supplies the deQciencies of microscopical examina- 

B rann where the (»nima-ba<^i are scanty, and are even not found with 

__.,. __ the preparations. The characteristic aspect of their colonies, studied 

•r » low power (150 diam.}, renders them easy ot recognition. Tlie practical 

lt*e of tlieMeculture processes on the glass slide in nutrient gelatine (lOper cent.) 

I well shown by our exjierimenttt. Mixtures of a ve:^' small quonUty of the cul- 

iv&(ion product with a considerable amount of putreBed blood, slafnant uHne, 

1 ntattcr, hay infusion, etc., yield preparations where the typical colonies of 

inuk-baciUi have been detected with readiness in I^e midst of must varied 



8. The study of the morphological characters ot the comma-bacilli at different 
gta o( development, cultivated in various media, chiefly in cliicken brotli and 

laid M-runi, shows that they are nearly related to true spirilla. 

9. The most varying conditions of temperature and medium have not reaidted 
B the discovery of a islage of spore fommtion: anil tlieir want of resistance to 
Iryiag proves tliat they do not produce permanent germs. 

10. Qetatinc cultures cease to be inoculable six or seven weeks after having 
■Mui sown. Agai^4gar cultures still contain living organisms after eight to nine 

11. The temperature most favorable to tlieir development seems to be thai of 
toom TC'toB8.5.°F. Below Br(between 46.a'and69'')theyare still developed, but 
with diWculty. 

12. Their phenomena of growth and multiplication are extremely active. In 
from two to tlirce iU»ys they completely hquefy many cubic centimetres of coogu- 
I»t«l scrum. 

I'A. The iTu-ved bacilli of the sahva, discovered by Miller, and believed by Dr. 
Lewis to be identical witli tlie choleraic comma-bacilli, do not develop in geutine 
of 10 per cent. 

14. The cultures of tlie organisms, to which MM. Finkler and Prior attribute 
the production of cliolera nostras, are impure. Tliat which I examined contains 
two kinds of bocillL Their mode of veeutation anil tlie appearance of tlieir 
ooloniot In gelatine differ from those of Uie comma-bucilli of Asiatic cholera. 
One of Uiem gives to the cultivating meilium a very characteristic greenish-blu« 
fluon!saenc«, which is wanting in the pure cultui'es of the commn-baciili. 

15. Attempts at inoculation of the cultivation products have so far yielded very 
eocoununng results in some species ot animals, aucii as dogs, rabits and guineu- 
pigs, Tnr«e out ot four guinea-pigs died in two or three davs after the injection 
Into the duodenum of one drop of a culture (fourth day) ot the comma-bacilli in 
liquid sertun, after the methoH pursued by MM. Nicati and Rietsch, of Haraeilles. 
The cadaveric ^ipeurances were those of cholera, and the intestinal fluids con- 
tained large numbers ot comma-bocillL 

IS. The pathogenic action ot these culture products is probably a ^motic one. 
The ferment appears to be a readily decomposed compound albuminoid. Fresh 
red blood-corpuacles placed on Ranvier's lieuted platina sliige show characteristic 
ch*ng«« when brought in contact with a drop of culture serum. These changes 
oMT^pond to Uioae described by Nicati and Rietsch as occurring In the blood ot 
cholera patients. 

17. Tne discovery of the cholero-bocilluB is of utmost importance in the diag- 
Bosisut doubtful choleraic diseases occuning at the commencement ot an epidemic, 
and also (or the establishment ot propliyluxis; tor on early diagnosis wiD cnablu 
us lo institute timely measures for prevention. 

IM. Tilt? employment of bacterioscopic metliods does not present great practi- 
(Sil dilEUrultioi. In view of the threatened invasion of Belgium, it would appear 
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advisable that a suflScient number of phyaioiaiifl proceed to Berlin to aopiiretti ' 
necessary proficiency in carrying out such ezaminationa. 

Still more recently Van Ermen^m presented an important oomflnu- 
cation to the Belgian Academy of Medicine (Bulletin de I'Acad. Bojfakli 
Med. de Belg^aue, Vol. XVIIL, No. 12., 1884), on the inocnlalMa 4 
guinea-pigs witn the products of comma-bacilli cidtnieB. ^ 

The author b^ns by pointing out ttiat the tranHmiwdbility of choha 
from man to the lower ammals has been in turn afltened and denied by mm 
observers. In all epidemics facts have been observed wliich were thoqghkft. 
point conclusively to cholera infection in dogs, cats, birdsy etc 

Reputable authorities, such as Magendie, Me^er, Thiersch, Chaxoday, GnoL 
Lq^rosand Groujon, Leyden, Burdon-Sanderson, Fxypotfand others have oondBflM 

Xriments the results of which seemed to them to be oonduaiye. But os im 
r hand the force of these positive results has been wetUcened by the Mgsttn 
conclusions of other experimenters, chief among whom are Schmidt^ GutoMB 
and Baginsld, Stokvis, Snellen, Hdgyes, Wolifhflgel, and especially the camakh 
sioners of the English Sanitaiy Ck>uncil in India. The wnfatiing want d wmm 
in the experiments recently undertaken for the same end liy the membefs of tti 
French and Qerman missions in Ekvpt and Calcutta respectively has fcesM 
still further to establish the opinion that most of the lower animals are not s» 
ceptible to the action of the cnolera poison. 

In the face of these contradictory facts, it mifffat be asked whether tiis dbit 
eraic symptoms sometimes observed were actuiuly those of dboleaL And Ifck 
doubt 18 increased when the conditions of most of the experiments an dmr 
closely examined. Not only were the symptoms far from being always cfasno- 
teristic, but the lesions discovered post-mortem were voy diverse in c hai sch^ 
and in manv cases no autopsy was made at alL And besideB, many souroa i 
error, which liave since been found to exists were often not guaraed sflilMt 
Poisoning by ptomaines mi^ht explain manv of the phenomena MMorved; aadlhi 
experiments made some time ago by Stida have shown that the introdudiai 
into the circulation of excrementitious products contained in the uiins or 
feces may give rise to symptoms resemblii^ greatly those of the algid slsge i( 
cholera. Then again, it reauired massive doses of the viralmt material to ]■»• 
duce tangible results, small doses, except possiblv hi the case of mice hsf*; 
failed to excite alarming or fatal symptoms. Finally, facts were wanting to at 
tablish the poisonous nature of the dejections of the animals which were the sub* 
jects of experiment. 

Thus it may be said that the experimental study of cholera, until very recently 
was just wliere that of tuberculosis was prior to the memorable investigations A 
Villemin. Martin and Koch. Pseudo-cholera has been produced by matters of 
the most varied kinds, but proof is still wanting that the diseaise thus caused is 
specific in its nature and re-inoculable. 

Van Ermengem liad made a few attempts at inoculation in dogs without veir 
definite results, wliou lie learned of the experiments upon guinea-pigs oonductra 
by Nicati and Kietscli. They seemed to him important as indicating that these 
rodents were, in a spt^cial manner, susceptible to tlie action of the cliolcra poistMU 
and he therel'oi*e turned his attention to them, using them in a series of seareliiiis 
and varied experiments. 

The first experiments were made by injecting eight to fifteen drops (0.5 to 1.0 
gmi.) of a pure culture of comma-bacilli into the duodenum. Every one of the 
animals died presenting typical symptoms of malignant cholera, and tiie autopsy 
i-evealed lesions whitrli completed the picture of the disease. Microscopical ex- 
amination showed tlie presence of comma-bacilli in the contents of the intestine. 

Several guinea-])igs were then submitted to an injection, in a similar manner, 
of a f rat;tion of a drop of the culture fluid", the dose varying from 1-5 to 1-80 of a 
drop. Only one of the animals survived, and he presented some passing al{?icl 
symntonis and had a diarrhoea for several days. His stools contained comma- 
bacilli nine davs afl^r the inoculation, which had been of about 1-50 of a drop 
only of the trufture fluid. All of the other animals died with choleraic symptoms, 
diflering but little in intensity fi-om those excited by Uie large doses. The 

* From an ariicle by the editor on ** Recent Researches in Cholera," publishtKl 
in the Medical Record, Febi-uary 28, 1885. 
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iiorw fojind poaf-mortem were those of rholera, and nuniliere oi comma-bacilli 
i^re discovered in tlie inteBtinol contents. 

Another series of experiments was made to determine the vlnjlence or intos- 
lal iniill«n token from the auimab Bubjectetl to tlie former tnoculatiunii. Tlie 
ibjeciB o( tlicae mperiments diLil with ulioleraio ttymptoms, ns did also other 
limaU inocuIut«d with their morbid products, tJie liitt«r beiog, therefore, the 
lird in the series. 

Iiije<ctioiui were now niade with the products ot cultures from which the ba- 
ll! tiad b<wu muiuved by tiltmtion, or Lad been killed by lieutinK the culture to 
10* F.. or over, for half an hour. In these experiments, when larjte doses were 
ijected, the aninuls speedily succumbed with algid symptomH, but when small 
" ttatitiea were used no effect* were producod. 
To BMure himself fuftunst error tlie autJior also e:(amined microecopicatly tlie 
ols nad the in t«stimM contents ot healthy guinea-pigs. He sometiroes found 
sturiM of a curved form and well-developed spirilla, but it was alwrtys easy to 
tini^lsh these from Koch's bacilli, tor they were from two to four times lai'i^er 
^n tile latter, and differed from them also in their octioa in culture media. 
funua were abo found iD the excrement ot other animals and in impure 

order to make the duodenal injections 
_ . . imalB, was shown by the recovery of 

■crsl troiiiea-pi)i;« subjected to tlie various experiments, for in them tlie wound 
EoOt^d readily without exciting any untoward complications. Seveml of those 
nininls that recovered from the iirat operation were used a second time, and died 
ritti the usual clioleraic n'mptoms. This would seem to show that one inocula- 
on with the comma-bacilu does not confer immunity. 

Duodenal injections were also made of septic materials other than those con- 
lioing wnimo-bacilli, and in most coses were barren of resiilL In some few 
__._. ._ .L — tnutis died with symptoms ot septicaMnia, but never wiUi those of 

In reviewing the Ksulta of hia various experiments the author maintained that 
ey were sufficient to prove that cultures of the comma-bncilli contain a veiy 
lir« toxic prinoi^le, which can only be tlie pi-oduct of the vital activity of Uus 
nicnitw. This poison caust« morbid phenomena and cadaveric lesions, differing 
Hit little from those ot Asiatic cholera. He hoped to be able, with tlie assistance 
ot s skilled chemist, to isolate this principle, and to compare it with that which 
>r. Poui-het had recently succeeded ill separating from the rite-water stools.' If 
UiMie attempts were successful they nilglit suffice to establish a very important 
~'iiitliirily between the phenomena observed in experimented clioleni and those 
'hjcti ctiumcterize the disease in man. In two autojisies of malignant ctiolera 
mdo by tlie author, there was such on absence of grave lesions Ihut it was diOi- 
cult to explain the fatal Ksult by any changes in the intestines or other oi-gaiis; 
Uie blood alone was profoundly altered. Similar discoveries have recently led 
ICoch,' Struus and Roux,' and Elebs.' to admit that, in these cases, a powerful 
' "L is produced in the intestine, to the absorption wliicli thc«e grave constitu- 
syniptoms and speedy deaths are to be attributed. The injection of llltered 
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CHAPTER XXIV. 

THE CHOLERA MICROBE OF EMMERICH; WITH OTHER OB8EBVA* 

TIONS FOR AND AGAINST KOCH. 

The Microbe of Emmerich. — ^Dr. Rudolph Emmerich mm sent Iff 
the Bavarian GoTemment to Naples for the porpoae of stading Kom 
comma-bacillus in its relations to Asiatic cholera. An aooonnt of Ui 
obseryations was read at a recent meetmff of the Medical Society ol 
Munich ^December *S, 1884). His' material oomdsfced of ten caivs. h 
eight of these there was no difficulty in finding Koch's oommaa In the 
remaininj? two they were missed. 

But in addition to the comma-bacilli^ his fflass-plate ooltoreB shovel 
colonies of another variety of microbe. Indeed^ the latter sometimeB pn- 

Sonderated over the comma colonies. Belierin^, however, that the mm 
iscovery of a peculiar organism in the intestmal contenti^ and appw- 
ently nowhere else, could not sufficiently account for tibe diseaseylM 
decided to search elsewhere for their presence. He thought that the lift' 
ceral lesions of cholera might, ;^rhaps (reasoning from analogy with other 
infectious diseases), receive theur expls^nation from the preeenoe of duden 
microbes within tneir substance. 

Emmerich examined the blood and various organs of choleraic bodies 
by inoculating tubes containing sterilized solid culture media of various 
kinds. These tubes were then taken to Munich and their microbes 
studied by means of glass-plate cultures. In this way he discovered a new 
organism, held by him to be the true cholera microbe. 

The same pathogenic organism he succeeded in cultivating from the 
blood of a youn^ woman who was in the collapse stage of the disease and 
died six hours alter the blood was withdrawn from the median vein. He 
describes his method of procedure in the following manner: 

The surface having been carefully washed witn water, alcohol, and a 
one per cent, solution of corrosive sublimate, the vein was punctui^, and 
the blood, which was observed to be thick, trickled slowly out. The first 
drops, having been carefully got rid of, a previously heated platinum wire 
was passed into the vein, and on being withdrawn was then introduced 
into a test-tube containing solidified nutrient gelatine, and the latter iras 
pricked in three places. Ten such tubes were inoculated in this manner, 
and it was afterward found that organisms developed in three of them. 
The remaining seven tubes continued to be sterile. 

The organisms thus cultivated were always of one kind. They have 
a cylindrical form with rounded ends, and are found, either singly or in 
pairs, rarely with more than two segments. The length of each microbe 
IS about one and a half times that of its width. According to Cobn's 
classification, therefore, they are bacteria, or better, short bacmi. As »- 



EMMERICH'S C HOLER A-MICBOBK 



191 



ffliriis ehai<o and size tliev resemble thost' found in diphthpria, but aro to 
bo distinguislied from the latter by the form of their colonies, when grown 
in gelatine and examined under a. low power, and also by their lu^tion 
upoii animals. They grow at ordinarj- temperatures in slightly alkaline 

flatine as solid milk-glass-liko patcljes. They do not hquefy the gelatine. 
nder a power ot one hundred diameters such of the colonies aa develop 
in the deeper portions of the nutrient gelatine on the glass plate present 
the form of a millstone, and those on the aurfaee simulate flat, circular 
mussel -shells. The det-per colonics look yellowish-brown by transmitted 
light, white by reflected light, and have a finely granular api>earanc6. 
The more anperficial colonies are pale yellow toward tlio mmdle, and 
whitish at the margin. They manifest a tenduney to spread over the sur- 
face as a thin transparent coating. 

In cultures from the viscera they were found to be most nnmcrons in 
the kidneys and hver, then in the lungs, and least numerous in the spleen. 
Emmerich ascertained that the greater number of the gelatine plates which 
were inoculated with the blood and with the juices of the several organs 
in cholera yielded, even in the first generation, a pure culture of this 
bacterium. The microbe has also been detected without resorting to cul- 
tivation in sections of the intestine and of the kidney. Other organs have 
not OS yet l>een examined, Great numbers may be detecteil in the deiec* 
tions and in the intestinal content* after death. They were founa to 
pvw in every gelatine-plate cultivation of choleraic alvine material, and 
in some cases occupied almost the entire surface of the plate: whereas 
in other cases, though more seldom, comma-shai)ed bacilli prevailed, but 
never to the exclusion of the particular organisms in (juestion. 

The results of some inoculation experiment* made at the Hygienic 
Institute of Munich, in conjunction witn Dr. Sehlen, were also described. 
Tlie animals ex])erimentcd upon were for the most part guinea-pigs, and 
he believed that lesions had been induced in them by inoculation with 
this bacterium, which closely resembled those observed in persons who 
hod died of cholera, and especially aa regarded the small intestine. The 
changes had been noticed to vary from a simple descjuamative catarrhs 
with rice-water- like intestinal contents, to hemorrluigic exudation and 
ulcerative destruction of the mucous coat. A few drops of a solution 
prepared by the addition of a fragment of this bacterial cultivation to two 
or three drachms of distilled water, injected subcutaneously or into the 
lungs, gave rise to a protracted illness of from five to six days, accom- 
))anied with deep-seated changes in the intestinal mucous membrane. The 
injection of a larger fragment of the cultivation, covering an area of about 
a quarter of an inch, suspended in water, was followed by death in from 
eixtocn to thirty hours, but with less marked pathological lesions in tlic 
intestine. The severity of the intestinal lesions were thus the more 
marked the more protrocti-d the course of the disease; and the larger the 
doae the earlier did the fatal termination occur. 

The content* of the colon varied with the degree of the affection. It 
was either a flocculont whitish fluid, resembling rice-water, or more inppy, 
and in advanced cases mised with blood. The mesenteric glanas were 
fonnd enlarged, the peritoneum congested, the ccucum and large intestine 
sometimes sliowed extensive ecchymoses. The spleen always looked 
normal. 

These assertions of Emmerich were so direct and nne(|uivocal that 
tbay created conriderablc stir in the medical world, especially in (iermany. 
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His methods and results were soon challenged. On the otlier band iie 
has himself quite recently attempted to Bubstoutiato more fully hie claim 
to the discovery of a new siHJcific cholera microbe. (See below.) 

Among otliere, Professor Fliiggo, of Oottingen, the well-known author 
of a treatise on the metbods of hygienic investigation, ' and similar standard 
TTorks, has publia'hed a refutation of Emmerich's positive claims. Flugge/ 
Htatett tliat Emmerich failed to obtain pure cultures. His alleged ne<r 
cbotera baoiilUB is merely a septic orgnnism. The results obtained bv 
inoculating animals he could have induced equally well by using cadaveric 
products from any body not too long dead. 

Emmerich's method of obtaining cultures conld not stand the rigid twi 
of ecientific accuracy, which to-day is essential for experiments of this 
kind. Apart from all thie, it was an error to assume that tho cholera 
microbes must necessarily be present in the blood and viscera in order 
to alford an adequate cxpluuatiou of the symptoms of the disease. 

Tlie profound viaconil changes observed in the bodies of cholersics tie- 
lon^ed to protracted eases. 

in typical acnt« cases rapidly terminating in death, marked hit- 
tologic-al lesions were found only in the inI««tineB. Moreover, the numl*r 
of Ciises examined by Emmerich was so small as to make any attempt ni 
generalization seem a priori futile. This is the substance of Fliigge's 
criticism, which in turn provoked a rejoinder from another sourcf. 
namely, from a German observer, a pupil of Nflgcli, who, while clairoing 
fanuliarity with Koch's methods, disclaims all partiality. This writer. I)r. 
Buchner, of Munich, is inclined to doubt the etiolomcal importance attriii- 
nted by Koch and others to the comma-bacillns. He questions whether 
the microboB fttlflU tlio conditions regarded by Koch himself as essential, 
before wo can accept them as the true cause of a given disease. Tiiiw 
conditions are "that the bacteria can be invariably detected in such nu- 
merical and lociil distribution as to fully explain the symptoms of tiie 
disease in question." 

Buchner then attempts to show that the commo-baciUuB falls short of 
this desideratum. Among other things he says:* 

Itis n, mistake to suppose that in cholera it isonly the intestJne that iBafleded. 
and that all the morbid phenomena may be n^xounted for simply by the tnLnsn- 
dation of lluid into the intestinal canal. The caaeB known as "cholera sicca "verr 
decisively show that such is not the cose, as, indeed, is acknowledged by Kocb. 
who assumes that a poisoning- of the entire BVHt«m takes place. This assumption, 
Buchner states, appears to be supported by tlie observations of histolosists, whicli 
KO to show that, even in the early stages of the disease, a finely granular inflltni- 
tion of the cells of most tissues takes place; contvequently, Dr. Buchner maintains 
the oi'ganisms themselves should be distributed in the tissues generally, wh^resa 
comma-bacilli are but seldom to be detected in the intestinal walls eveu, and not 
at all in any of the interna! organs. To meet the opposition which such a condi- 
tion invites, Koch assumes that the bacilli generate a poison in the intestinal 
canal, which passes into the circulation, but it so happens that the intestinal 
mucous membrane is quite incapable of absorption during a choleraic attatjc, even 
allowing that these oi^nisms are capable of evolving a virulent poison, which, 
however, is wholly undemonatrated. 

It is furtlier maintained that no corresponding relation exists between the 

' Lehrbuch der hygienischen Untersuchungsmethoden. Von Dr. Med. C. 
FlilgKe, Leipzig:, 1881. 

» Deutsche medicinische Wochenschrift, January 8, 1885. 

' Berliner Klinische Wochenschrift, February 3 and 8, 188S. 

' The language of the p.ira^^ph quoted is borrowed from an editorial in the 
London Lancet of March 14, 1885. 
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numbers of the bacilli and the severity of the attack, aeeinp that it ifi often found 
UiAt very severe canea of cholera have been observed in which but few could be 
d«t«ct«d, and, indeed, in which they seemed to be absent oltogetlier. Equally in- 
»xplicHble on this theory of a poinon beini^ frenerated in the intcatinal canal is the 
extremely mpid reaction which is so frequently observed in the disease; it would 
be impowible tor the badlh to disappear so instantaneou^y from the intestinal 
ciinit) ua to aM'«unt tor this, whereas were the organisms distributiul eenemlljr 
throiiuliuut the tissues of the body, it might reasonnblv be assumed that they 
uould DC rapidly destroyed by the reaction which takes place in tbe tissue cells. 
' — '~, the result of experiments on animals, hitherto so strongly insisted ujmnas 
jaU7 teet of the virulence of any microbe, has, so Buchner claims, m the 
ttbeconuna-bacilluB, been thus tar of a wholly negative ctiaracter.' Taking; 
itttcts into consideration, Buchner maintains that further observations rire 
._ y, and that such researches as Emmerich's are not, as asserted by Flfigge, 
_ Buous, and even injurious, to the progress of medical science. It is advanced 
that Fltlgi^ was wrong m ossertinp: that Emmerich had found his bacteria in only 
a certain pi'oportioa of the uholeraic organs examined; he had, on the contrary, 
BUf-i-isHled in {cultivating tlie same species of bacterium from alt the tissues invest!- 
gat«l, and. us there were some hundreds of gelatine tub^ experimented with, any 
men- accidental development of this organism ie out of the question. Professor 
FIQgige f<u^ier maintained tjiat the mortality which followed the inoculation of 
guinea-piL-s by Emmerich was due to sepficffimio, and not to cholerat—a eug- 
irestjon which Buchner meets by saving tliAt wtiereas in death as a result of sepsis 
Uic spleen is invnriablv enliu-ged, this organ was found to be small in all Em- 
merich's mses. It is therefore conciuded that the latter liaa succeeded in isolating 
on orgnnisRi in choleraic tissues which is capable of giving rise to a hitherto un- 
olmerved malady in animals, and one which coiTesponds in amarked manner with 
cllolera Its observed in man. 

The Lancet makoB the following significant comment concerning the 
above: 

WiUiout attempting ourselves to offer any opinion as to the places which these 
two microbes will occupy in the future as r^m-as their relation to tlie cholera pro- 
cess, wc think that eutnclent has been adduced to show that when the irrespective 
claims as cholera,«ausing agents are examined, those of Emmerich's bacterium 
cannot, as the matter at present stands, be set a«ide, or simply ignored, in favor 
of tlie (^umnia-shaped organism. 

On the other hand, as regards the diagnostic significance of the comma- 
bdcilhis, Buchner asserts tliat there can no longer be any doubt.' lie 
allndcf) to the fact that all competent observers liave found it. Koch aiw 
it ill Egypt, India an<l France. Klebs and Ceci found it in flenoa; Van 
Krmengcm saw it; Pfciffer, Babes and Emmoritdi obsLirvod it, and even 
Klein and Gibbes admit that they always found it. Every one of the») 
inTPstieators recognized it, acconling to Koch's description, not alone 
with t&B microscope, bnt by the vanoua biolo^cal attribntes shown in 
artificial cnltures. The author thinks that indisputable credit is due Koch 
for having discovered by the aid of his excellent methods a parasite pecul- 
iar to Asiatic cholera that must necessarily have some imjnrtance in con- 
nection with the jiathology of the disease. 

It is significant of the obstinacy with which the choIeru-haeiUus con- 
troversy is being carried on that, as intimate above, Emmerich is by no 
means dtspoKed to aljandon his claim to tbe discovery of the veritable 
choleT»-raicrol)e. 

For at a recent meeting of the ilunich Medical Society, ho once more 
gave a full awount of exjicrimenta, whicli, since his previous publications, 

< This statement by Buchner is fntallj- inexact, on appears fri:ini the observations 
of Nicati and Rietsch, Koch, and especially those of Van Ennencreni. 

It is somewhat singular that this point is not alluded toby iheeditorialwritw 
' — " icot referred to above. 
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had been supplemented by a series of new obsenrationa ' He intarodnoed 
pure cultures of his bacillus into the subcutaneous tissue of many ifc«itn«l«^ 
and asserts that almost invariably death occurred, with symptoms dosdj 
resembling those of human cholera. 

Emmerich particularly emphasises the fact that the post-mortem leskmi 
were those of cholera. Moreover he states that his so-called ''NapieB 
cholera-bacterium '' was discovered in the intestinal oontents of the animals 
experimented upon by subcutaneous injection. That it has for tbe firrt 
time been conclusivelv shown that micro-oivanisms introduced into Uw 
blood may be carried by that fluid to the intestines, and escape into the 
lumen of the alimentary canaL 

Emmerich finally claims that his investigations show that the Naplei 
bacterium is the responsible asent whidi nroduoes the lesions of Asiatic 
cholera, and he is convinced ^t Koch% doctrine is a theory resting on 
assumptions rather than scientific facts. 

As the matter of the rival claims of these organisms at present stands, 
it is evident that Koch's doctrine has the advantage of many oorroborative 
observations. Nevertheless Emmerich's labors wHl doubtless still further 
stimulate scientific inquiry into the precise nature of cholera. And it 
would be a hasty assumption to suppose that in the fa(» of Koch's p]aufl3)le 
doctrine, future research could teadi us nothing new with regard to Uw 
disease. 

Other Views and Observations regarding Koch's Doctrine.— 
Dr. A. Johne,* in a small volume recently issued, and asain in an article 
just published in this country,* asserts that the comma-bacmus is the specific 
microbe of Asiatic cholera. Its discovery in the dejections of suspected 
cases renders diagnosis certain. He is also convinced that the culture- 
method Qf Koch can readily be carried out by the praoticinff physiciaiL 
In this way he claims doubmd cases can be made certain in irom twenty- 
four to forty-eight hours. 

Dr. A. Pfeiif er/ during the recent outbreak of cholera in Paris, had occasion to 
observe twelve well-marked cases of the disease. The patients represented diffe^ 
ent ages, from two to sixty-two years, and both sexes. In two cases the attack 
terminated fatally within a few hours. One case of "foudroyant" cholera sicca 
was also observed. In six cases autopsies were performed. 

In every one of these cases the conuna-bacilh were found either intra-vitam or 
post-mortem in the intestines. They invariably showed a decided preponderance 
over all other varieties of bacteria. In the three rapidly fatal cases the intestinal 
contents showed almost nothing beside the commas. In the intestinal glands of 
hardened specimens the bacilli were also seen by Pfeiffer. Dejections of patients 
afflicted with other diseases (pneiunonia, measles, typhoid fever, phthisis, )jwere 
examined, but no commas could be discovered. 

Pfeiffer says that he also examined some swelled mesenteric glands of chol- 
eraics, but he found no commas in any of them. He says, with reference to Em- 
mcrich^s claims, that he did not deem it necessary to search for comma-bacilli in 
the viscera, because he thinks it incredible that in the large number of examina- 
tions made by Koch that careful inquirer should have missed them. The Finkler 
bacillus is, he holds, easilv distinguishable from Koch's oomma-bacillus. Finally, 
he is convinced that the latter organism is the cause of cholera, and not a merely 
accidental occurrence. His reasons for this conviction do not differ from those of 
Koch for holding a similar belief. 

^ Berliner Klinische Wochenschrift, April 18, 1885. 

* Ueber die Koch'schen Reinculturen und die Cholera-bacillen. Ldpzig, 1885. 
' Robert Koch, the conductor of the German Cholera Commission: His Method 

of Bacteria Cultivation. Bv Professor A. Johne, in the Journal of Comparati\'e 
Medicine and Surgery, April, 1885. 

* Ueber die Cholera in Paris. Deutsche Medicinische Wochenschrifty Januaiy 
8,1885. 
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In the Deutsche Medidnische Wochenschrift, January 15, 18S5, Dr. R, Deoeko, 
of the Gfittin^n Institute of Ey^ene, reports tlie discovery in slole cheese of n 
Kpecl«s of curved bocillL Subsequent taretul investigutions by approved 
r letliodsbrought out the interpating-pointthat, raorphol^oiUyaa wellasnioloei- 
t-aJlv. they resembled more closely the choleni'liaciiri ot Koch than did the FiiikTer 
Ihuu'IIuk. It is not necessanr here to give u detailed account of the points of re- 
>vnihlance and diSerenre. The crucial teat wa« made by inoculating' guineo-pi^ 
witli pure cultures. In every instance the Ituid to De tested was introduced 
into tile duodenum ot healthy piinea-piga by Tncans of a hypodermatic eyrinife. 
The imiiiial remained in all respecCx well when the bacilli of Flakier and tlie 
cheese »i>iriUa were injected, although about Hfteen minims of culture fluid was 
used. The same quantity ot liquiil, containine', in one case, a single drop of 
culture fluid ot ^nuine cholera, and in a second case only half a drop, waa then 
iuje<jt«d in precisely the same manner as before. Both animals promptly died, 
und their intestines contained an abundance of cholera bacilli, nhowing' that rapid 
luulljplinition had taken place. 

The following brief summary of Deneke's condualona may be read with in- 

Thure is a group of spirilla, not widely disseminated, in which the younger in- 
iliridimlit have a uurved shape and show a tendency to form mature spirilla by 
juxtaposition. Si'verul distinct kinda of spirilla belonging to thisgroupare already 
Known. A difTerentiation based merely ou form is quite diHIcuIt, even with tlie 
nid ot tlie be«t niiunMcopes. With the aid of the culture method, adifferentiatioa 
in mudi e&sior. Nutriuve gelatine and potato constitute the best culture media 
for diSerential recognition. 

Solid gelatine is fluidified slowly by Koch's cholera-bacilli, much quicker by 
the cheese spirilla, and witli greal^t enecgip' by tlie Finkler microlies. As regards 

eitato, Fin&ler's microbes grow and spread readily, and at comparatively low 
Uiperatures, Koch's quite slowly and only at higher temperatures, Deneke's 
chevse spirilla not at alt. In experiments on animals, the hamilessness of all but 
Koi-h's ciimniH-baciUuH has already been alluded to. Deneke asserte that Finkler's 
microt>c has not the slightest relation to eitlier siniple or Asiatic cholera.' 

During the recent epidemic in Naples; Dr. Petrone ' carried out a series 
of observations, which are almost completely confirmatory' of the statements 
of Koch and his followers. Petrone's method of staining the bacteria in 
frvsh cholera stools or vomit was as follows; A drop of the liquid to be 
exarained was allowed to fall on the cover-glass, which was then heated in 
the flame of a spirit-lamp. It was then stained with a watery one per 
cent, solution of methylene or aniline blue, containing ten per cent, of 
alcohol. After twelve to forty-eight hours it was wiiBaed with alcohol, 
cleared with oil of cloves, and mounted in Canada balsam. With this 
method he has stained the characteristic fecal matter and vomit from one 
handrctl and fifty cases of cholera, seventy cases of cholerine, and fifty of 
choleraic diarrhiMk 

In the fecal matters from all the cases of cholera, and from the greater 
purt of the cases of cholerine and choleraic diarrhiBa, he found constantly 
the following bacteria: n. comma-bacilli of Koch: ft. spirals, or ecr^w-hko 
spirilla: c. straight and cun-ed rods, moniliform; d. spirilla, S-shaped, of 
identical structure with the rods; e. small round cocci. 

He believes that tlie comma-baciUus is only an element of the spiral set 
free, and is not, therefore, in itself a true baciUus, The spirals are to be 
regarded as colonies of comma-bacilli. Petrone's injection of cholera 
matter into the stomach of animals gave negative results. Regarding the 
artificial cultivation of the commas he found that in milk, or raw and 
cooked fruit£, they flourished. 



' Prom the editor's previously mentioned article published i 
Itcooni. February 38. 188n. 

L lAedica It-iliajia Lombardiu., November 31 
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On the leaves of salad^ turnip, broccoli and cabbage^ they also grew welL 
On linen, flannel and cotton, the bacteria grew well ii the cloth was 
damp; in water, also, especially in marsh waters, since the nutritive prin- 
ciples are more abundant. Injections under the skin of animals with the 
cultivation-liquids gave negative results; animals fed with these liquids 
had no symptoms of cholera. 

In a j)aper read by Dr. Austin Flint, Sr., before the New York County 
Medical Association, he weighs the evidence for and against the acceptance 
of Koch's doctrine. The result is tliat he announces his allegiance to the 
parasitic view of the origin of the disease. He says: 

A fact wliich speaks strongly in support of the doctrine has been already 
stated — to wit, that , reasoning by analog', all infectious diseases may be lo^cally 
considered as parasitic. Accepting the truth of this statement; the question ii 
whetlier the specific cause of cholera is the comma-bacillus, or some other micro- 
organism not yet discovered. Now, as between the commas-bacillus and otli^r 
intestinal bacteria, with our present knowledge, the pathogenic claims of the 
former seem to be paramount. 

Not accepting opposing statements, the correctness of which remains to be 
verified or disproved, and assuming the comma-bacillus to be found exclusively 
within the aUmentary canal, and only in cases of cholera, the pathological con- 
nection of the parasite with certain well-marked lesions of the mucous membrane 
of the small intestine is to be considered. These lesions are either due to the 

Eresence of the parasite, or they furnish a peculiar soil for its cultivation, in tlie 
itter point of view the parasite being a product of the lesions. Now, epidemic 
cholei^a, in all parts of the globe except'India, is an exotic disease and of rare oc- 
currence. In view of tliese facts, is it not vastly more improbable that the 
lesions precede the presence of the parasite than that the parasite exists prior to, 
and is the essential cause of, the lesions ? * 

In an article on the recent investi^tions concerning the etiology of 
cholera,'' Dr. R. H. Fitz, Professor of rathology in Harvard University, 
makes the unreserved statement that " the weight of the evidence thus 
far recorded is distinctly confirmatory of Koch's claim to the constant 
presence of characteristic, well-defined micro-organisms in the intestinal 
contents of ctises of cholera, and nowhere else except in direct connection 
with the latter.^' If the comma-bacilli are specific bacteria found only 
in Asiatic cholera, it follows directly that they are to be regarded as diag- 
nostic of Asiatic cholera. 

From an analysis of the recent literature on cholera. Dr. Fitz is finallv 
led to fonnuhite the following conclusions: 

1. A woU-dofinod cb a r^ict eristic organism — the comma-bacillus of Koch — is to 
1)0 foinul in all cases of cholera, csjiecially during the earlier stages of the dist.»iLS4\ 
It is nov(?r found except in connection with cholera. 2. It is pi*esent in sii«h 
quantities and under such circunistiinces as to incUcato that it luus an importaut 
intluenci? in producing the symptoms and spread of the disease. 3. When intn*- 
duced into th(» intestine of certain animals it oc<*4jLsionsaltoi*ations of the intestine, 
especially of the small intcjstine and its contents, resembling in appearance and 
in composition tliose found in cholera. 4. A thorough appreciation of the proiKT- 
ties of this orgimism is, therefore, essential for the early recognition of susjvectiHl 
cases of cholera, and especially for intelligent attempts at preventing the onpn 
and spreatl of this disease. 

The following conclusions published by the editor in connection with 
a recent paper on cholera/ seem to him justifiable: 

The detection of the cholera bacillus, even more so than that of tuberculosis. 



» The New York Medical Journal, October 25, 1884. 

^The Boston Medical and Surgical Journal, February 19 and 26, 1885. 

3 Medical Record, February 28, 1880. 
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is BO entireiy dependent upon the skilled use or special technical methods, but re- 
cently elaborated, that we should be eurprised that the discrepiindes reported by 
diSerent observers are not greater than is actually the Cikse. The concurrent te»- 
timony of a lar^ number of writers of diflerent nationalities is now sufficient to 
establish the rule that particular curved bacilli occur id Asiatic cholera. 

Where positive observations are so numerous emd harmonious, we niaj place a 



then C4U1 no longer be nn^ <{uestion of fact. Its relative preponderance in the lower 
portion of tlie ileum is still somewhat doubtful. And with re^^ard to the various 
Ata^-HVfan attack, and the differing gravity of separatecases, some of those most 
cunipvlent to speak from personal knowledge are not fully in accord with Koch, 
who Hnda tlie presence of the commas related to them in such a wiiy'that severity 
indicates, nrtterin paribus, a preponderance of bacilli, and vice versa. 

Nevertholeas, by finding and proving the identity ot these microbe by the cuH- 
tire inetlKxl of Koch, we may have a diagnostic aid tliat should not be ig- 
nored. It may not be often that such addi^onal assistance will \ie necessary, 
■inoe the clinical signs of typical cholera are well marked and well known. But 
it is notorious that in the absence of an epidemic, such extra aid may become 
^»oluti>ly necesaarv to elucidate a particular case. 

Koch's doctrine uarmonizes so well with the clinical history of cholera ttiat it 
ought to be accepted as the best theory yet offered in explanation ot the diseoae. 
But it should be remembered that a theory is not a scientific fact We need more 
evidence and renewed exi>eri mental observation before Koch's doctrine, In its en- 
tirety, can be made to permanently stand or hopelessly full. Many otiservations 
point to tJie possibility, mentioned t>y Koch, of the cammi>bacini producing pto- 
maineo or similarly virulent products of vital action in the bodies of tliieir hoste. 

The grpBt credit belon^ng to Koch consists in the tiict Uiat he hfts pointed out 
to us the paths along which future inquiry must go. We are tiKlay able, thanks 
to his escellent t«cbnique, to pursue bacteriologirai] researches with much grruter 
Mx-'untcy and defintt«ne«s than was possible even a few years oko. As witik tuber- 
culosis Kucirs discovery of a distinct organism has given ui clearer views, so it 
is liki-ly to be wiUi cholera. 

It is' true, we have not yet been able to oscertnin the full truth. Future views 
and (inceptions concei'uing the intimate nature of cholera may vary us much ita 
pttot oum have done. But when the hintory of choleni shall be written, fifty 

~ hence, it will have tu be sluted that Koch's discovery of the commu-bocillua 

''~it«d a decided step in advance in the pursuit of scientillc truth. 
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CHAPTER XXV. 

THE CONTAGIOUSNESS OF CHOLERA. 

Wh hsTO already expressed onr conviction to the effect that cholera is 
a specific inf(>ctious diseaeo, and, though contagiouB. that it is not so in the 
sense, for example, of the iicute exanthemata. Tltat the peculiar contA^on 
of cholera roBides in the dejections is no longer doubtful. That it is not 
a volatile Bubstanco emanating from the sick is also certain. It is ebomi 
. by the fact that the immediate attendants upon cholera patients are les 
liable to contract the disease than, for example, the washerwomen and 
others engaged in handling the soiled linen, and than we should expoct 
to obseire if it partook of the nature of a volatile poison. 

In the opinion of the editor, a practical disregiml of the contagionBncas 
of cholera (though, as previously ^ted, this is not as direct as in the nue 
of amrfl-pox ana similar affections) Involves, both in the presence of an 
epidemic and during the time of its expected arrival, graver responsihiti- 
ties than we have any right to assume. Burrall ' says truly iu this con- 
nection: 

The evidence which is advuiced against (he contagiousness of cholera does not 
weaken the accumulated Toix^ of the tacts in ito favor, some of which do not admit 
of a reasonable doubt, but it only shows that the liability to contagion is dimin- 
ished, or strengthened, by certam localizing' causes. 

Preconceived opinions, although honestly taken, have been in many instances 
an obstacle to the belief in the communicability ot cholera from individual to ia- 
dividual, and the same result has been produced in others from a failure to appre- 
ciate the indirect manner in which the disease is believed, on good evidence, to be 
communicated. 

It is proper to state, however, that even at the present day many phy- 
sicians in India, long familiar with cholera, still doubt its specific conta- 
giousness. Thus Dr. Morehoad's observations apparently support the view 
of the non-spreading of cholera in hospitals through contagion. Thev 
were conductetl with care through three epidemics in Bombay, and thougd 
he refrains from drawing positive conclusions, his entericnce is not in 
favor of contagion. Sir Joseph Fayrer states that he has seen hundreds 
of cases of sporadic and epidemic cholera, but has seen nothing to make 
him believe there ia anything of contagion in connection with the disease. 
Dr. J. R. Lewis writes that for fourteen years he has studied cholera, 
and has never seen anything to lead him to think it contagions. It was 
the custom in India to treat cholera iu the same wards as other diseases, 
and no evil resulted. 

' Asiatic Cholera. By F. A. Burrall, M. D. New York: W. Wood & Ca, 1888. 
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Among those who maintain that cholera is a non-contagious disease, 
T>r. J. M. Cnnningham, the surgeon-general and sanitary conunissioner 
to the government of India, occupies a prominent place. His opiuionB, as 
laid down in a work that has jnst appeiiml,' arc diametrically opposed 
to thoae of tho contogioniate, and especiallv the positive assertions of Koch 
and his followers as regards the etiology of this disease. 

He makea tliis sweeping assertion concerning the doctrine of Koch; 
'* The whole Baperstnioture wliich the German Cholera Coramiasion raised 
on the supposition that the comma-bacillus is an organism peculiar to 
cholera, ana which was viewed with such ready approval both by the public 
and a great part of tho medical profesaion, has in fact tumbled to the 
ground," Elsewhere he declares that " from the record of about 8,000 
attendants on cases of cholera in India it ia proved tliat they suffer no 
more than other people living in the same place. There is no danger in 
attendance on cholera cases." Surgeon-General Hunter, in his report on 
the recent cholera epidemic in Eg}'])t, after quoting tho above, adds: 

M<r personal experience of clioleni in India is in accordance with the opinionn 
above expreieted. The prolessioool abiH, a Ini^ body of studunfa aod attCDdaiiU 
of thv Hedioal College and Hospital, Bombay, who were more or less in Frequvnt 
communication with caai>8 ot utiolera, and many ot whom vri^re also enj^ufed from 
tjme lo time in perfanning post-mortem esammations, appeared to enjoy com- 
ptuutive immunity from tbe disease witliout any npedal precautions being taken. 
Experience gaiDed during; the recent epiilemlc in E%ypt eonHrms still further tliese 
facte. It WU8 no uncommon thio^ to hear from medii'al olBcers and ottiers tliut 
their clothing and persons hud been covered with the discharges from cholera 
patients, which had been allowed to become diy, yet no evil results followed. 
CirouiOBtances rendered it necessary that the British officers serving witli lliB 
E4;yptJan urmv stioiild attend on Uie cholera sick, wash the bodies after death, 
according to Moslem iisa^, and afterward bury tbem. and yet in no single in- 
stance, if I am Ciirrettly iuformed, did tliey contract the disease. 

The Recent Discussions on Cholera before the Paris Acad- 
emy of Medicine. — Allusion must here be made to the prolonged discus- 
sions which took phii'eat many successive meetings of the Paris Academy 
of Medicine during tho summer and fall of 18S4. Two princi[ial theories 
were enunciated as to the nature of cholera. M. Jules Kochard, and a, 
majority of the members of the Academy, held to the theory of personal 
contaeion and the importation of the disease through human intercourse 
and the medium of fomites. M. Jules Guerin, on the other hand, cham- 
pioned the cause of the believers in the spontaneous origin of cholera. Al- 
though an able orator, a learned physician, and a gentleman of unquestion- 
able sincerity, he received but slight sup[K)rt from his fellow members. On 
the other liand his views were simred by many of those who had recently 
been brought into personal contact with the disease in tho south of 
France. 

In reviewing the Academy discussions, Dr. J. P. Itonnafont ' recalls the 
oflctUations regarding the doctrine of contagion, in the last half century. 

From 1630 to 1S49 DiDeteen-twentiethx of the physicians in France were non- 
oontugionists. From 1850 to 1880 almost the exact op|)osite pi'e%'uiled. And in 
1884 lie states that tliere were an manv or more non-con legionists as believers in 
conts^on, and the indications were that tlic pendulum would soon swing well 

■Cholem: What can the State do to Prevent it? By J. H. Cunningham, H.D., 
SiirgeoD-Qeneral Indian Hediml Department, and Bonitory Commissioner with 
llie Hovernment of India. Calcutta, 1884, 

* Lt! Cholera devant l' Academic de M^lecine, La Conta^osit^ et Ics Quoraa- 
twaea. Paris: J. B. BaiUiere et Fils. 1885. 
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over to the negative side. The contagionists of late years have attempted to 
effect a sort of compromise with their opponents bv maintaining that there are 
two kinds of cholera— one contagious, the imported or Asiatic cholera; the other 
non-contagious, sporadic cholera, or as Fauvel called it, cholera nostras. This new 
doctrine is the one which seemed to be most in favor among the members of the 
Academy of Medicine. At the beginning of tlie epidemic M. Fauvel, in an endeavor 
to calm the excited fears of the public, declared before the Academy that the disease 
wjis of the sporadic variety,and was consequently not contagious, and would remain 
limited to tiie two cities m which it then w^as. But when the disease passed the 
bounds set for it by M. Fauvel, MM. Brouardel and Proust were dispatched by the 
Minister of Commerce, and M. Rochard by the Minister of Marine, to studv the 
progress and the character of the disea.se. These three reported, contrary fo the 
opinion put forth by M. Fauvel, that the epidemic was one presenting all the 
characteristics of Asiatic cholera, and that the disease was therefore highly 
contagious. The first, while avowing that quarantine alone could hinder the 
spread of the disease, stated squarely that it was impossible to maintain a quarun- 
tme by land. There were then two opposite systems in force — one on the side of 
the sea condemning the unfortunate travelers to a long period of detention; the 
other on land allowing the inhabitants of the infected districts to go forth 
freely, sowing the epidemic along their route, without fear of the bullets of the 
sanitary guards. 

The advocates of the spontaneous theory, who believe that cholera may arise 
and be propagated in any locahty without being contagious, &ssert also that the 
aimospfiere may undergo changes rendering it capable of producing the disease. 
But they believe that the air is always the medium of transmission, and on this 
point thev are in accord with some partisans of the importation theory. It is veiy 
eNndent, M. Bonnafont asserts, that the air is the only vehicle which can trans])ort 
to great distances from its point of origin any infectious principle whatever; but 
it (^uld never be the generator of this principle. In support of this assertion that 
it is possible for the contagion to be transported through great distances by the 
air, he mentions the carrying of the ashes thrown out by the recent volcanic 
eruption in Java. 

M. Jules Guerin supported the doctrine of the spontaneous origin of cholera, 
maintaining that it can originate and be reproduced in anv country whatever. 
And M. Bonnafont agrees \vith him in so far as he denies the contagiousness of 
the disease, citing numerous facts and authorities in his support. He asserts that 
** the transmission of cholei-a fix)m one individual to another is scientifically im- 
j>ossil)le." And \n* aslcs how it is possible to believe that one person ran introduce 
tlio disease into a previously healthy district, when, as in the hospital of the mili- 
tary school at Constantinople, in lHo5, nearly 1,500 cholera patients were trcati^l 
during the course of a year, and not one of the attendants suffered from the lii-st 
syni])toni of tlie disease. He quotes M. Cazi\las as asserting most eniphuti- 
<ally that eholera, which is conti*acted by infection in a cholera district just as 
intermittent fever is contracted by infection in a malarious region, is neillior 
<lirectly nor indirectly contagious. "M. Bonnafont concludes his monograph by 
the statement that he opposes most strenuously every form of quarantine iu» 
useless, since, as he believes, the atmosphere is the sole vehicle for t!ie transniifi- 
sion of the cholera j^oison, and the air cannot be made subject to quarantine 
regulations. 

Gocdeve*s Opinion. — Ooodcve, an English writer of large experience 
in India, says: 

A volatile poison, at all strong in its action, would be most dangerous to all 
about the sick, and yet in India the medical men, nui-ses, hospital coolies, 
sweeptu-s, and otheis who are constantly (.*ngaged about the sick do not appear to 
be more liable than the rest of the population. The disease seldom sprea<ls from 
bed to bed in a ward; on the contrary, when people ai'e attacked in hospitiU they 
lie generally in a distant corner, or "in another ward. I have noticed this over 
and ov(»r5:igain, and though I have been connected with the larger hospital of the 
nuulical college at Calcutta, for many years, I do not rec'oUect any spi-eadiug 
to the nearest or neighboring i)atients. I should, as far as my own exiHjrience 
goes, say that cholera does not spread from the sick to the whole by any rapidly 
acting emanation. 

Other Views. — Against the foregoing and many similar statements 
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from far k'sa competent writers, we have the positive evidence of a large 
number of accurate obeervei-s. Only a few illustrations in point are here 
iatrodaccd. 

From the epidemic of Ifltil tho India commission found that for the 
whole of the troops attacked in thirteen stations, the " virulence of the 
(liwMse among hospital juticntfi was clearly more than twice as great as 
it was amon^ the healthy strength of the regiments." 
Writing in 1»«C, Burrall states that 

The opinion of pfaysiciaas in Europe hfis been tending' toward a belief in the 
oonlji^ouA nature of cliuli^ra, During the last epideniit.' in Paris, the clmleru 

Stitients were treated in sepiuttte wanls, and the administration ortlered the ininie- 
iat« removal, cleansing and disinfectioa of the bedUinf? iiHcd by ctiulera jiulients, 
sm wt>ll an the was>iiiig and fumigation of the pereonal clothing. 

M. Vt'lpeau considers the contagious character of the disease proved to a eer- 
t;uutj', and the same is true of other prumtnent European pliysicians. 

TIio views of M. Jules Worms,' who has had a very large personal ex- 
pcrieuoe with cholera, may also be cited in this connection. He stated 
at a meeting of the Paris Academy of Medicine that 

On the banks of the Ganges, and under conditions which are not well tinder- 
stood, a spvcial agent, poisonouR to a large DLiniber of individuals, is produced. 
This ngcnt shows its<.-ir anions individuals who are collected together in rest or 
motion, but always presents an uninterrupted connection. The cholera is a malady 
truntiniiseiblv hyntan. ThisagentmanifestsitaiDfluence oncertain human beings 
(prulmhly al&o on certain animals} by mild or severe e&ecU. The proportion of 
individuals liable to the {MiisoD can only be approximalely estimated, and is under 
all drcunMtiuicefl very sinall. The human eyfttem may become a fruitful field fop 
the moltiplication of this agent as soon as its poisonous effects are manifested, 
The multlplicutioQ of this poisonous ag«nt takes place chielly in the aliiuentiiry 
CMial. Tue vomitings and dejections of cholera patients contain the active ag^nt 
of the tnuwmissiun of the disease. This communlcability does not correepond to 
the time when the dejcctioDB are voided, but is developed a few days subsequently, 
uDil seems to be exhausted at the end of from fifteen days to three weeks. The 
rorpses of cholera patients emit the toxic a^nt in a greater degree than the bodies 
of th« sick. Persons attacked merely with choleraic diarrfaisa (cholerine) void 
with their dejections tlie agent which is capable of producing confirmed cholera 
m tiieir vicinity. The greater or leas density of the soil on wliich the dejections 
ar« oast diminishes or favors the propagation of tlie disease. 

The late lamented Dr. Elisha Harris.' in 1865 made the following stato- 
mcnts embodying his experience at the Staten Island quarantine, with 
regsird to the contagiousness of choleraic dejections: 



abundant evidence of tlie infeetioua agency of the giek and their " rict-tratrr" 
reaeuatian*. Ten of these epidemics at Quarantine unquestionably de)>ende(l 
iilMin cholera patients from ships, and in six instances, at a time when there was 
no L-holera upon our Atlantic ooast. These sudden outbursts of cholera, us a geu- 
vnil rule, occurred within a period of four days from the disembarkation of the 
nick: and whenever chuli-ra was not generally epidemic in tliis country, th«se e|>t- 
diHaicM at (Quarantine ceased as suddenly as they came, after swecnine off a por- 
tion of the convalescents and patients that were in other hospital liuirdings. hav- 
ing otiii^r diseases. The cholera patients were kept as remote from other patients 

Concerning these repeated outbreaks of cholera at Quarantine, it ahoulil bo 
slated, that while they prove how fatally infectious the cholera poisim may Im- 
cume in the midst of crowded hospitals and public institutions, they utterly failed 

I Archives g^n^rales de Medecine, Nov., 1865, i 
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to prove that from the Bame exclusive cauB« — vit, the c«>iit&^OD of the choisri 
evEkcuationa — a. warld-wid{> epidemic could be caused. These outbreaks did pruvr. 
however, that the stools and heBDieiired clotliiog of the sick with cholera an. 
under certain eirciuustaDcee, propu^te the disease; while, on the other hand, n 
series of events at Quarantine and in the city denionBtratral that, for the produc- 
tion of a wide-spread epidemic, other important louses than the presence o[ the 
" rice-water" stools and vomitings must he present. 

Dr. Bndd' has also oollected & number of instancea in which the Bpread 
of cholera was apparently prevented by an immodiate disinfection of the 
dlBchargeB. Some of these inetanues are Iiere roprodaced: 

Immediate disinfection was tried, at his suggestion, in the year IS54, at Fish- 
ponds, in the workhouse situated tliere for the reception of the Bristol poor, hi IMD, 
cholera, brought in by a woman coming from an infected quailer in Bristol, killed, 
m this same workhouse, more tluui 130 out of leas than OOO inmates. 

In IS34, although the pest was introduced into tJie workhouse three separaW 
times, only eight died of it, and the total number of attacks was under thirty. 

In the prison of Kaisheiin cholera was introduced by a prisoner who died tlieiv. 
~' mitary conditions of the prison were as bad as possible, but the choleraic 



discharges were disinfected, and the result wbii, that only one of the 6(H) other 
prisoners took the disease. In tlie prison of EUrach, on the contrary, where no 
measures of this kind were taken, ot 350 prisoners, fifteen per cent, perished. 

At Traunst«iu, in Bavaria, in every case in which the rice-water diachar§:Gi 
were disinfet.'ted tlie disease ceased with the person tirst seb^. 

In conclusion, he mentions tlie case of a planter in tlie Island of St. Vincenl. 
wlio ascribes the almost entire escape at Utn laborers from cholera in the gr«ut 
epidemic of 1853 to similar measures. When chcitcrn broke out on his estate, iit 
encHrnped all iiis negroes on open ground, and by the advice of one ot his fricDdh 
had a pit dug in the earth and deeply chai}^ witli chloride of lime, to serve as a 
receptacle for all discharges from the sick. The result was, that while the neigli- 
boring estates were all decimated by cholera, and some almost depopulated by it, 
this gentleman's estate escaped with onl}' a slight outbreak. 

Leberfs views are very mach in accordance with our own conceptions 
concerning the point under consideration. He haa found many exampies 
ehowing rapid contagion by means of fresh excretions. The i 
which cholera attacks thone who come in CI ' ' "" '' ' 
clmrycs'. linen, or dcu.l U"liea is, he cxpliii 
parasitic doctrine. He says: 

I have noticed in all epidemics, and have see ... 

many authors, that practicing physicians, even hospital physicians, are a 
attacked witli cholera, because, although they come in contact ^th maiiT 
patients, their stay with each is short, and because, when themselves attackei 
they immediately treat the prodromic diarrhoea. But the resident {Aysiciuis, 
and more especially the assistants and nurses, are much more frequently at- 
tacked. Their contact wltli the sick is much more protract«d, and not uofre- 
quently local epidemics are developed in hospitals which effect transient visitors 
rarely or but slightly, while residents, or those whose stay is longer, are attacked 
much more frequently and intensely. 

Fin^j he gives the following unequivocal expresBion to Mb convictioiu: 
The much-agitated question concerning the contagion of cholera, whether, it 
it be considered contagious, it is spread by a miasma or contagium, must be con- 
sidered, under the light we now possess, as follows: That cholera can be spread 
only by contagion, i.e., by germs whichare carried from adiseased to a healthy 
person; but that these disease germs infect only comparatively rarely by inter- 
course or contact with cholera patients, since they possess relatively but Uttie 
vitality in tlie air of the sick room, and are present mostly in inconsiderable 
quantity. On the other hand, a certain number of the germsand a given vitaUty 



THE CONTAGIOUSNESS OF CHOLERA. 203 

of the diseaiie, and tlieae conilitionB are better 
* contagion is more freijuent wlien the germs 
&n* i-ouiniunicBited through a fluid Ihiui wlien trunfltuitted through the lur. 
Bbould the germs of cholera excretions fall into a. privy, for instance, and from, 
h«rc tind their way by tittralion into drink ing-wati^r or subtt- rraneous habitations, 
thp individuikla who hail appropriated the most g^mig would suffer most severely. 
The diuiKer of contagion in cholera, therefore, is reliitively less from direct coo- 
tjLct with cholera patients than trom frequent contact witli tile insidloiiH and 
liit<-nt germs proliferated trom these patients. As these gertna are more ur less 
(xintlned to their localities of origin, and as they develop more especially in tluids, 
the wat«r ot the soil and drinkinK-water must play an important, although not 
an exclusive, r61e aa vehicles; cholera exoretiooB, too, are the frequent Uioiigh 
bv no means tlie sole carriers of tlie germs; indee<l they may even lack evei^ 
el(^ment of contagion. We are justified at the present day in attaching but little 
eUologic&l valne to tlie idea that cholera may spread its eontOigion to great dio- 
tuncvs under certain conditions of the atmosphere and with certain winds. 

In his recent article on cholera, Stills is even more empbatic. He says: 
It is sometimes said, and oftentimeH repeated, that cholera is not directly con- 
tagious — is not comninnicated by the sick to the well. No statement could be 
more unfounded. The whole history of cholera provi_>B that the phyMcions and 
Burves of cholera patients ore often affected by the disease. 

Grieumger, in his excellent treatise on the infections diseases,' has 
tiieo coUwteU some striking evidence touching the coramnnicability of 
cholera, of which the following is a Bummary. 

The spread of cholera throngh the i^ency of patienii Buffering from 
the disease seems in many caeos very evident. A little community of in- 
dividnala, as a household, or the inmates of a pnhtic institution, of a 
hoBjiital or of a single ward of a hospital, may have been free. from an in- 
vasion of the disease during the prevalence of an epidemic. Now one or 
more cholera patients arc introduced, whereupon suddenly several of the 
community will be seized with the fatal malady. Among the most strik- 
ing instances of this sort are those related by Slagoiin us occurring in the 
hospital at Kie3, by Eljers in Breelau, by Briquet in I'arie. by Kaller 
and Dittel at Vienna. Oietl states that of the 326 cases of cholera treated 
in the city hospital at Munich in 1836-T, lOfi, or 32 per cent, acquired 
the disease in the institution. In the epidemic at Pnfts in 1853-4, one- 
third of the coses treated in the hospitals wore attacked there (Oazette 
Hclxlomadaire, 1^54, p. 410). And inloed in the first halt of March, 1864. 
of the 5.) cases treated at the ChiiritO, 48 began in the hospital. J. 
Kenss states that in Strasbourg in 1849, T per cent, of the hospital popu- 
latioD were attacked with cholera, while the rate in the city was only a 
little over J per cent; and in 18.54 there was again a rate of 7 per cent, 
attaclced in tue hospital and only J per cent, in the city outside. Con- 
cerning the Vienna hospital in 1854, C. Ualler says: " As a rule one case 
of the disease was always followed by several, andsometimes by very many, 
in the same ward." 

It might seem that these instances proved little in regard to personal 
contagion, since they occurred during the prevalence of an epidemic, and 
among individuals exposed to unfavorable influences from hospital air and 
overcrowding. But on the one liand the general population lived under 
much more unfavorable conditions: and on the other the new cases often 
broke out, not in the most crowded and unliealthv, but in the beat vcnti* 
latcd wards. The disease broke out only after cholera patients had been 
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received, and then spread step by step from the beds and wards where 
they were, stopped when no more patients were received^ and b^an 

rn upon the advent of new cases from without. On the other hand, in 
es where there were s^ial hospitals for cholera patients, the general 
tiospitals, the Berlin Ghant6 for example, did not safFer especially. The 
influence of fright may b^ excluded from the &ct that in many cases small 
children and unconscious typhoid patients were attacked. 

In some cases medical attendants in hospitals appear to enjoy a con- 
siderable d^ree of immunity from cholera, but on the other liand not 
a few instances are on recora of exactly the opposite. The following ad- 
ditional illustrations, showing this occasional danger to medical men, are 
also furnished by Griesingor. In Moscow in 1830, from 30 to 40 per cent 
of the hospital personnel suffered from cholera, while the rate in the city 
was only 3 per cent. (Jaehnichen). In Bombeig's cholera hospital in 
Berlin, in 1831, of 115 employees in the institution, 54 had the disease; and 
in 1837, of 65 to 70 nurses, 14 (one-fifth) suffered, and at one time 7 were at- 
tacked within twenty-four hours. In l^ie Oharite at Ftois, in 1849, every 
sixth man among the employees was attacked, while the proportion in the 
general population of the city was only one in twenty-five. In Milan, in 
1848, 8 out of the 16 physicians suffered from cholera. At Toulon in 1832, 
in the marine hospital, 10 out of 35 of ^e medical staff had the disease, 
and 5 died; and in the military hospital the ratio was 8 to 32; and of the 
30 laborers who handled the dead bodies, 10 died within a few days (Ben- 
aud). In Stockholm, in 1853, of the 536 persons concerned with the care 
of the sick, ^very eighth one had the disease and every sixteenth died. In 
Carlscrona, 1 in 5 of the nurses was attacked and 1 in 9 died ( Wistrard). In 
the Vienna hospital in 1854, of 36 nurses, 7 suffered from cnolera (2 died), 
3 had diarrhoea with typhoid symptoms, and 3 had cholerine; and of 7 
laborers who carried the patients, every one suffered from a debilitatinj^ 
diarrhcBa lasting from 3 to 8 days (G. Haller). In the Strasbourg hospi- 
tal in 1849, 5 of the 10 nurses were attacked, and in 1854, 3 out of 10 
(Ileuss). These figures show that at times the sickness of the medical 
personnel is not inconsiderable. The variations in the proportion of hos- 
pital attendants attacked were due to the different degrees of cleanliness 
observ^ed. Sometimes great care was observed in quickly removing and 
disinfecting tlie intestinal discharges, and at other times great laxity pre- 
vailed in this regard. But it is not surprising tliat the physicians are less 
liable to suffer than are the nurses and the other patients, since the former 
remain but a short time with the sick and have nothing to do with the 
discliarges, or at least examine them only in a fresh state. The same favt 
is observed in typhoid fever, that the medical attendants are much less 
likely to suffer than are the patients living in the same ward with the ty- 
phoid patients. 

Again, from a study of the observations recently made in the French 
epidemics, Dr. 11. Mireur * formulates the following propositions concern- 
ing the coiitiigiousness of cholera: 

1. Cholera is not tnmsmitted directly from the sick to the well either 
by contact or through the respiratory passages. 2. The products emanating 
from cholera patients, the dejections and vomited matters, contain a germ 
which is not immediately transmissible by itself, but which, placed under 
favoring conditions, gives rise to a contagious principle — the cholerigenous 

' Op. fit., p. 154. 
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principle. 3. Tho fontagion of cholera is never operative but through 
tJiijs principle, cither through the medium of the utmoephcrc or of water: 
■i. Clothing and merclmnilize, much more than iudividuals, are the agents 
for the trausportjition of this principle. 5. The cholerigenous principle 
is itDplanted only in those natures in some sort prepared to receive it; and 
it produces either cholera or cholerine acconlmg as the soil which it meets 
IB more or less favorable for its development; when the soil is unfiivorable 
no result is produced. 

Tliis subject is sufficiently important to warrant the introduction of 
tht> following additional evidence, illiitttratiug the jKiint iu question. 

A<^onling to Read — 

In Constantmople no less thfin twenty-seven pliysk'ia.iis and nieduul ussixtonts 
were attMi-ked and died during tbeir attendance on cliolcra {latients; and in iSiris 
and Tuulon siuiilar results lollowed. At Halifax. N. S., two of tlie physicians 
who volunteered in aid of the steonier England, which put In there Uiaabled by 
'''m ra,vstgf» oC clioiera among the officers and crew, as well as ujuung- the steera^^e 
~- ^rs, took the disease, and one died. 



attending fholera pa- 

From the London Hospital Reports, vol. iii., we learn that 
In 1833 the cases of cholera in Edinburgh were in the proportion of 1 to evcrv 
1,300 of tiie jiopulalion of the city, while aiuoug tiiose in niicivdaini' iiimjh the siclc 
tlie proportiuu was 1 to 5. In 1848-49 one-fourth of iTk' mii--<-; .■niiilnvi'd in the 
chul«nt boeptttU luok llie disease, while in the general lii-|>ii.il. ..nl\ .i li'vv [laces 
distunt, where no cholera patients were ivceived, not ;; --iii^-l<' .nuiuLiut wusat- 
tiu.-ki>d. In the London Hospital, in IS66, none of tlie lu.-Ui,;.! uii,,.!.. v.Jiinteer 
nurses, or sisters were attacked. Of the (regular) aursvs, iivn iuiiii.iuU'U llie dis- 
eusv, and uf these four died. 

Stillc also alludes to the severe and fatal epidemic which in 1841) broke 
out in the Philadelphia Almshouse:' 

The reiudent physicians of the hospital were abundantly occupied with the care 
of tli<^ Hit'k gf other diseoi^es, and it woa thought prudent not to allow luiy, ev«n 
an indirect, communication belwuen tlieni and the i-liulem patients. The latter 
were tlin-clore removed to an isolated building in the middle of the quadrangle, 
and nil. ■dill il li> iilivsii iiiua from the dty who hod volunteered their aid. Three 
or {••••!■ < r iii.-~> |.li\ .1. I, iris had attacks Of cholera, and two of ihem dieil. At this 
tiuHr tli.ii' \',i- 111 I h.ili'iii at all in the city, and the young physicians could not 
have Im ■nil' Jill., i.il iiiiiside of the alrashouiic. They were utttu.'kcd while aU 
Ij-ndin^ llr >Kk <>1 lIiuIi'iii, but the regular house physicians, whu seldom visited 
the clioli'm iialitnt.s, esiuped altogether. 

In an able article on the germ theory of siymotio diseases. Dr. W. B. 
Carpenter ' makes eome comments that may also prove uf interest in thie 
connection. He says: 

The conditions of the spread of typhoid or enteric fever are closely analogous 
to tliose of the diffusion of cholera; and the doctrine of diseose-genua proven on 
•atisforctorily appHcable to the one case as to the other. 

But because typhoid germs, when Introduced into the human system, breed and 
multiply within it. and, when voided from the Intestine, may be conveyed by tlic 
w»ter into which they have fotmd theirwny into the bodies of other persons, who 
then become the subjects of the disease, it by no means follows that tlie human 
body is their tmly bi-eeding-gruund, or that water is tiieir ottly vebii-Je. On tlie 
contrary, tiioee whi> liuvc miwt carefully sludieil the subject are now generally 
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agreed, that when typhoid germs have been discharged into sewers, they not only 
infect their contents, out so develop themselves under favoring conditions (espe- 
cinlly warmth, stagnation, and seclusion from the air) as to give rise to an enor- 
moius increase of the contagium. And in the case of the wide diffusion of typhoid 
poison by milk, it seems far more probable that tiie germs introduced by the con- 
taminated water used in washing the milk-vessels have multiplied by seli-develo[>- 
mcnt in the milk put into them, than that they should have originally been abun- 
dant enough to communicate tlie disease to so lai^e a number of individuals as 
are in some instances attacked by it. 

He sums up his opinions touching the contagion of cholera in the fol- 
lowing way: 

On the whole, then, the conclusion seems clear, that while the breeding ground 
of ordinary malarious germs is the earth alone, and the breeding ground of the 
germs of the ordinary exanthemata is the human body alone, there is an inter- 
mediate class of pestilential diseases — including cholera, typhoid, and probiibly 
yellow fever — in which (as Mr. Simon * tersely expressed it) "certain microph}-t«i5 
are capable of thriving equally, though perhaps m different forms, either within 
or without the animal body; now fructifying in soil or waters of appropriate qual- 
ity, and now the self-multiplying contagium of a bodily disease." 

But although, as Ims been shown, the evidence in favor of supposing 
that cholera does not enter the human system through the respiratory 
passages is decidedly strong, and although it is reasonable to believe that 
the specific infection must always occur through the alimentary canal, 
Carpenter nevertheless holds that a primary introduction of disease- 
germs into the lungs may occur in cholera. He says: 

The doctrine that the disease-^rms of cholera and typhus breed in the human 
intestine only, and that they are introduced into it by water alone, obviously sets 
at naught a large proportion of those precautionary measures on which those who 
are most practically conversant with the subject lay ^reat stress. Everything 
ought unquestionably to be done to preserve our domestic water-supply from con- 
tamination, as well as to secure the purity of its sources; and to disinfect not only 
the intestinal dejecta of patients affected with cholera or typhoid, but everything: 
contaminated by them. But we ought not, in doing these things, to leave others 
undone; and all expfM'ience justifies the emphatic warning of the Local Government 
Boiird, as to the danger of bnmthingair which is foul with effluvia from the siuiie 
sorts of impurity — a danger whose source obviously lies in the atmospheric trans- 
portation of discase-gernis. 

Thore are obvious objections to the acceptance of these views, in so 
far as they relate to aerial infection. In the first place neither K^kIis 
bacilli nor any other bacteria, barring the ordinary atmospheric-microbes, 
are discoverable in the lungs of cholera-bodies. 

Again, even supposing that through a contaminated and germ-carryintr 
atmosphere a deposition of microbes occurs in the upper air passiiges. 
they may nevertheless be carried into the alimentary canal through 
deglutition. And finally it should never be forgotten that the primary 
lesions of cholera are intestinal, and not pulmonarv. So that whatever 
])otency we may wish to ascribe to foul air as a predisposing factor in the 
})roduction of cholera, we must insist that the actual infection has not 
been shown to titke place through the respiratory channels. 

Surgeon-deneral Murniy,' who served for many years (38) in India, 
ordered about 500 circulars to be sent to the local governments and their 
medical officers. From the returns thus received it became evident that 
there was an almost unanimous belief in the communicability of cholera. 

• Artielo *• (^ontii«^ion " in Quain's Dictionary of Medicine. * 
^ Tlie Practitioner, vol. xix. 
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Those who believed in a spread from person to person amounted to 75 
per cent, of the whole number; from place to place, 85 per cent. ; by 
the evacuations, 92 per cent. ; and by clotning, as many as 98 per cent. 

In our own country the history of the epidemic m 1873 furnishes a 
multiplici^ of examples, illustrating the contagious character of Asiatic 
cholera, fiut it is not intended to weary the reader with further details. 
In the light of previous experience, in the light of recent researches, in 
the light of the matured opinions of the majority of accurate observers, 
we must proclaim the contagiousness of epidemic cholera. And it may 
be proper to point out that in this respect, if in no other, the disease 
differs radically and completely from its symptomatic ally cholera-morbus. 
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CHAPTER XXVL 

CONDITIONS WmCH FAVOR THE ORIGIN AND DISSEMINATION OF 

CHOLERA. 

It seems necessary to state explicitly that whether we accept the d(x> 
trine of the parasitic origin of cholera or not, we must still recognue 
certain seconoary causes favorable to its breaking out and propacation. 
It will be our duty now to examine some of these favoring conmtions, 
which are much less in dispute than the immediate exciti^ cause of the 
disease, although writers are by no means agreed in ascribing the same 
amount of potency to the different agencies in question. 

The whole history of cholera shows it to be emphatically a difleaw 
spread by human intercourse. It does not travel quicker by land or water 
than man. Nor does it spread in directions unknown to commercial or 
military movements. 

On laud it has usually crept from place to place, and if sometimes it has 
seemed to leap across wide spaces, and even seas and oceans, it iias never invaded 
any inland town or seaport without having been brought thither from a point 
already affected with the disease. Nor, having once entered an inland or sea&xird 
town, does it spread equally therein in all directions, but prevails chiefly in the 
quarter immediately suiTounding tlie place of its entrance. If a])propnut€ sani- 
tary nieiisures are enforced, it is sometimes confined to that quarter, and, in the 
ciuse of quarantine stations, it has re|>eiitedly been prevented from extending l>e- 
yorid them. This statement may ])e illustrated by the fact that of fourteen ej)!- 
(iemics of cliolera at Staten Island, the quarantine stiition of New York, all but 
four weix* prevented from reachinji: that city.* When the disease does overleap 
the barrier opposed to it, its origin and subsequent course can usually be tnuvd 
(Stille). 

It goes without siiying that the individual may "become more or less 
])redis})08eil through his circumstances in life, his personal habits, and liis 
surroundings. Hut the causes operative in this respect are the same 
deleterious influences favoring the acquisition of all other infectious and 
preventable diseases. 

Poverty, with its incidental conditions of bad air, filth, overcrowding, 
intoni])erance and other excesses, doubtless favor the acquisition of 
cholera, but acting independently of the specific poison of the disease, they 
are utterly impotent. The relative mortality from cholera is, therefore, 
not more excessive among the poor and shiftless than that of other dis^nii^'^ 
fostered by unhygienic living and the weakening effects of insufficient or 
improper food and air. 

As regards the sex of individuals, it does not seem tliat one is more 
liable to take cholera than the other. 

*Petei*s' Notes, 2d ed., p. 94. 
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Age is of greater importanco than sex. The liability to fatal attacks 
increasee after 45 in a very decided manner. In England, according to 
Gull, the greatest fatality oocurroduuder one year and over fifty-five, Tho 
liability to contract the disease appeart! to be ^eateet between the ages of 
15 and' 40, and it is noteworthy tl^t the relative mortality is the slightest 
for about the Bamo period. Infants under one year of age are not spe- 
cially prone to acquire cholera, but when they do take the disease, the result 
is almost invariably fatal. 

Occupation does not appear to inflnence the liability to pholera. 
In a general way, of course, unhealthy and very fatiguing work by weak- 
ening tho system renders it more liable to the inroads of disease. But 
thi^ does not apply especially to cholera. 

Habits.aaalready intimated, may inSuence the eusceptibillty to cholera 
in a more or less pronounced way. It is held by writers tliat habitual 
drunkards, before the stage of organic visceral changes, are no more prone 
to the disca»c than tho tem}>erate. Indeed, it is supposed by some authors 
that habitual drunkards belonging to the bettor classes enjoy a relative 
immnnity from the disease, on account of their avoidance of water that 
may have become contaminated. The weight of evidence, however, favors 
tho opinion that alcoholic drinlts may assist tho production of cholera. 

It woa found that durine the cholera epiilemk- of 1848-9 in England the denUis 
froiu cholera on Baturdny, Honduv, Tuesday and Wcdnesdav were abovi-, and oa 
Ttiureidav, Fridav and Sunday, below the average. The weelily wages are gener^ 
ulljr paid on the Saturdays, aacl tlie Hondaya in London and ottier cities are days 
on wnii^h a certain proportion of thu iwiiulaiiun indulge in intuxitutiDg' drinks. 
During the epidemic of 1965 the mortality in Berlin suddenly rose on certain dnys, 
and wascleoJ'ly referable to excess in drinking. In 1860, Dr. Andrew Clarli stated, 
in respect to the Loudon Hospital, that Immediatelv after pay-day among work- 
men tliere w»h a great inQux of cholera patients. Wlien the epidemic of cholera 
broke out at Napl«< in the b«^nning ol September, the Pungola, a Neapolitan 
newspaper, attributed the increased number of cases to intemperate living on the 
3l8t of August, which was a/rte day (Chapman). 

In an interesting article on the gorm-thcory of zymotic disGases, Dr. W. 
B. Car])enter' makes the following allusion to alcoholic excesses: 

The exfierience of cliolero-epidemics has presented numerous examples whicii 
testify to the evd I'eeults of intemperance; but I know of no case in which the 
beucQts of extreme temperance, in keeping at buy the operation of a zymotic pui- 
Bon. were more remarkable than in the contrast between the march of the (Hlh 
Regiinent (of which Dr. E. Parkeswosattliattlme asslstant-Hurgeun) from Madras 
to Secunderabod, in 1847, and the concurrent march of the S3d Regiment from 
Secundarabud to Madras. The former hod been previously quartern for several 
months in healthy barracks; a large number of men were total abstainers, wliile 
tlie rest were very temperate; and tlieir d^Ji-rate hod been no more tJian 13.1 in 
1,000 pitrannum. The latter liiul l)een overcrowded in the barracks at Secunderu- 
biul; tltough not specially intemperate, t^ey liabitually indulged in alcoholics, and 
their death-rate Jiad been 78.3. The two marcJies were ntade at the same time, in 
oppodite directions, in a very wet and unhealthy season, Uirough a country in- 
fewted with cholera and fever; and while the 84th was almost entirely free froiu 
theM! diseoHce, the 6i)d liod so many sick when the two regiments croHsed on the 
road. DS to be obliged to borrow the 84th's sick-pajanquins. 

Now since, in both these cases, the infecting cause must Itave opemted alike 
OB all, tt is clear Uiat in whatever way Uie chtJera-^nns are received into tlie 
human body, it is on the previous condition of each individual tlut Uieir pot«ncy 
depends, and lliut tliis condition is induced by any causes which ungender in thw 
ciivulating fluid a suitable pabulum for their growth and mulliplicutbn. 

Dissolute habits generally, venereal excesses, uncleanliness, do not ap- 

I ' Nineteenth Century Review. February, 1884 
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inyite cholera in a more marked degree than fhey do other 
Liseases. But their pemicions inflaencee on the mortality of those attacked 
is undoubted. 

Dr. McOIellan says in this connection:' 

During an epidemic of cholera, it ispartioulaily llioee whose ^yatema are irri- 
tated by other diseases; those wlioare suffering nom depression of the nerwom 
forces from any cause, but eiq[»eciaUy that whidi attends eacoessiye fattoie, fesr, 
or debauches; those who live in open violation of all hygienic law; uiose im> 
poverished by want, who sre especially liable to the dwease. 

And again: 

The system of a healthy person may resist the invasion of the d iso as o, but fhete 
individuals have nothing to resist with, and therefore succumb. 

Writing on the same subject, Drs. R and A« B. Whitney* remaric thst: 



The exhalations from low, moist, and marshy localities, from the offensive 
pools, water-closets, sinks, sewers, and the decomposition of animal and veeetsUe 
substances, from the refuse or garbage which so often befouls the sidewaln and 
gutters of streets, are all effective, predisposing causes that directly farilitste 
we production of the cholera. Whatever tends to depress the vital powers, im- 
pair normal action, or relax in any degree the tone of the nervous system, favon 
the operation of the final cause. So, too, the low, underground, damp, unveoti- 
lated apartments, the crowded and uncleanly ten^nent houses, in wmch multi- 
tudes of the poorer classes live in a confined, foul and noisome atmosphere, not 
only favor but actually invite Uie active operation of the infecting Seent 
Haoits of intemperance, profligacy, impuribr and late hours have a powerfiu in- 
fluence to depress and prepare the system for an invasion of the disease in iti 
most malignant form. 

The Previous Health of ii^dividuals influences the mortality of an sc- 
tual attack more decidedly than the liability to contract the disease in the 
first place. Nevertheless it is obvious that all debilitatinfl: affections most 
create a certain amount of predisposition to cholera. Gastro-intestmal 
disorders are partictdarly liable to invite an attack. On the other hand, 
the strong ana robust are just as susceptible to cholera as those of weaker 
constitution, unless the weakness have resulted from actual disease. 

Acclimatization seems to play a r61e in the acquisition of cholera. As 
a general thing those inured to the variations of a particular climate are 
less apt to fall sick than the unaeclimatized. Concemmg residence in India, 
however, Goodeve says: "It has been thought that Europeans of short resi- 
dence in India were more liable to suffer than those of long residence, but 
the opinion does not seem to have been formed upon any well-ascertained 
facts. The committee on the enidemic of 1861 investigated the matter 
for that outbreak, but they consiaer their data too imperfect for forming 
opinions." Goodeve does not believe the influence exercised by length of 
residence in India to be an important element in establishing either predis- 
position or immunity. 

But Fauvel * has pointed out that in the East Indian towns where 
cholera is always endemic, the natives never die in consequence of epi- 
demic clioleni. Strangers and pilgrims may, however, be carried away in 
large numbers by the appearance of the disease among them. The epi- 
demic character of an outbreak iu any country shows that the disease is not 
endemic there. 



» Cholera Epidemic of 1873 in the Uiuteil States, Washington, 1875, p. 47. 

* Asiatic Cholera: A treatise on its origin, pathology, treatment and cure. By 
K Wliitney, M.D., and A. B. Whitney, M,D , New York. M. W. Dodd 186ft 

* Bulletin (ie 1' Academie des Sciences, 1888. 



CONDITIONS FAVORABLE TO CHOLERA. 211 

Psychical influences are of unquestionable imixirtanco in favoring an 
itttack of olioloni. Xervousneas, anxiety, depreseion of Bpirits, grief, 
foar, violent pmotione, and even actual insanity would all appear to i)re- 
tlisDose the indiviclua! to contract the disease. Dr. Forbes Winelow has 
Btia that, cieteris paribus, the patient who has the least fear of dying dur- 
ing an attack of choli>m baa the best clianee of living. 

Apart from these indiriduat factors, there are a number of other eir- 
eumstancea that appear to facilitate the production and propogation of 
oholera. 

Yet once more it must be repeated that, while they may import energy 
to the virulence of the diBcase and favor its rapid spread, they have not the 
elightt^'st power to produce cholera independently of the esiatence of its 
specific poison. 

General Atmospheric Conditions. — Cholera may prevail under very 
wide ranges of tem(>eruture, humidity and barometric pressure. Neverlhe- 
lesa a certain amount of beat, a high atmospheric pressure, and moderate 
humidity appear to favor the disease. In India cholera ia at it* worst during 
the hottest months, and there appears in this respect but little diSerence 
l»etweon dry and wet heat. 

In Calcutta, however, Lewis and Cunningham did not find that tem- 
perature exerts any influence on the variations in the prevalence of cholera, 
except in a subordinate way. For maximum, minimum and medium 
prevalence were observed bv them in an almost unaltered temperature. 

In England (in 184S— i!)) the highest mortality occurred in September. 
But in continental Europe cholera prevailed extensively during the cold 
weather of the same year. 

The association of heat with moisture certainlv favors the spread of 
cholera. For eiample. Thorn, in his report of tfte violent outbreak at 
Kurracheo, states that there was a very high dew point {HZ"), and a tem- 
perature of 911° F. in the shade. This fed to a sense of languor and oppres- 
sion, stified bn.>athing, and great fatigue ou slight exertion. 

Uoodevo states tliat: 

A warm, moist, stagnant atmosphere in Bengal, at any time of ttie jcnr, ia 
often followed by aponidic casea of cliolent, or by an increase of cosch wbere the 
iliBeoie is endemic. Cholera htut been known to cease after heav^ tails of rain, 
und, on Ijie other hand, to set in immediately aftci'wanl, aa in the Meerut jail 
in 1801. In conBideriuff the influence of ruin, we must I'ecollect the temperature 
jimvailine anil Uie tune that has elapsed after the said fall. A very few hours 
Aft'^r a (all of even heavy rain, if there be no wind, is sufficient to produee just the 
»ltignant, hot and moist atmosphere wliii.-tt is so oppressive to the feelings, and 
favon BO much the spread of cholera. One must not be misled by the naine of 
dry montJis. Tlie hot monttis in Calcutta are called the dry montlis, and are, 
indeed, the driest of the year, yet a great deal of moisture exists dissolved m the 
'jvann atmosphere. 

Lewis and Cunningham, who have made quite an elaborate studv of 
tfao pbyaical phenomena of India in relation to cholera, report that tfiere 
is u certain amount of coincidence between (limiaished humidity and in- 
crvitsod ciiolera prevalence in Calcutta. They say: 



With especial reference to the influence of rainfall, these ob8er\-era 
state that th<'re is 

justify Uie belief tbiil L-iiintiiU in CiJcullii exeilsuuy direct a.-t-ion eitlier 
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in producing or diffusing the esBential cause of cholera; but^ on the other hand, 
there is some evidence that excessive rainfiadl exerts a directly opposite action. 

It is proper to point out in this connection that moistore and heat 
&Yor the ^wth and development of the comma-bacillL And farther that 
a heavy rainfall may so dilute contaminated pools and wells aa to lessen 
the chances of infection. Still it should not he forgotten Hiat cholera has 
been known to speedily follow a severe thunder-storm. 

The cessation of autumn epidemics of cholera on the approach of winter 
is a well-established fact. Nevertheless the disease may survive even a 
very cold winter, as has been several times observed. Cold does not kill 
the bacilli of cholera, although it appears to hinder their active prolifera- 
tion. 

Hirsch has found from a study of 341 outbreaks in difFerent countries^ 
that cholera has appeared in nearly half of all the epidemi;» during tlie 
summer, and chiefly in July and Augnjat. Winter is characterized by an 
unmistakable exemption from the disease. 

Electricity, Ozone and Cosmical Influences.— In spite of the veiy 
positive assertions of some writers, it does not appear tibat either of these Me- 
ters, or all combined, are decidedly influential in promoting the*spread 
of cholera. But to denj them all potency for assistmg the disease would 
be to err on the other side. 

Mr. Glaisher has made a number of interestin|r observations touching 
these points, which are found in the appendix to the Cholera Beport for 
1853-54, and in the report of the Indiim Sanitary Commission (1862). 

In his report on the Meteorology of London during the three cholera 
epidemics of 1832, of 1848-9, and of 1853-4, he found that they were 
attended with a pa^icular stete of atmosphere, characterised bv a preva- 
lent mist, thin m high places, dense in low, during the heignt of the 
epidemic. In all cases the reading of the barometer was remarkably high, 
and the atmosphere thick. 

In 1849 and 1854 the temperature was above its average, and a total absence of 
rain and a Hiillness of air amounting almost to calm accompanied the progress on 
each occasion. In places near the river the night temperatures were hi^h with 
small diurnal ran^e, a dense torpid mist, and the air charged with many impuri- 
ties arising from the exhalations of the river and adjoining marshes, a deficiency 
of electricity, and, as shown in 1854, a total absence of ozone, most probably de- 
stroyed by the decomposition of organic matter with which the air in these situa- 
tions is strongly charged. 

In 1849 and 1854 the first decline of the disease was marked by a decrease in the 
reailings of the barometer and in the temperature of tlie air and water; the air, 
which previously for a long time had contmued calm, was succeeded by a strong 
southwest wind which soon dissipated the former stagnant and poisonous atmos- 
phere. In both perio<ls at the end of September the temperature of tlie Thames 
fell below 60°; but in 1854 the barometer again increased, the air became again stag- 
nant, and the decline of the diseai^e was considerably checked. It continued, how- 
ever, to subside, although the mouths of November and December were nearly as 
misty as that of September. 

Soil. — It has not been conclusively shown, although there are very 
positive assertions to the contrary, that tne nature of the soil has any very 
decided influence on the appearance and spread of cholera. But to deny 
this factor all importance would be to err in an opposite direction. Accord- 
ing to McClellan, stiff and clayey soils have shown a higher mortality than 
loose, sandy and easily drainaole ground. Farr said that cholera was less 
fatal in England on primary geological formations than on others. Black 
cotton soil was found to exist in nearly half the epidemics examined by 
Lorimer (Goodeve). 



CONDITIONS FAVORABLE TO CHOLERA. 213 

wis and Cnnningliam hold tliat obstructed ventilation of the soil 
8 cholera. They aay that 

the Uieory ol cholera which re^rds conditions of the soil bb easentially detenntn- 
in^ the production of the cause of cholem in a lot^ality is much more in acconlsjice 
with the phenomena of its seasonal prevalence, as manifeeted tJiiMugliout the 
Bengal Presidency, tbon any of tlic other doctrines appear to be. 

Aitken Ht^tcH that 
ftlthniigh very jrreat differences ot opinion thus prevail as to the part< wliich obvi- 
ous local causes bear to tlie production or spreiuf of cholera, yet it is almiist uni- 
versally considered thai ttiey are necessary tor tbe duveloptueal and propagation 
of this disease in its epidemic forms. 

For an anal VBit) of I'ctteukofer's i-ii>ws regarding the rAle played hy soil 
and Bubeoil water in cholera, the reader is referred to p. 310. 
Lebert has pointed out that: 

The ^reolo^cal Htructure of the soil has of itself but little influence upon the 
cuse, for, since Pettcnlcofer's reports, it is admitted that it in the physical rutlier 



luuub less suitable. But tlie porous condition alone is nut efTeotivcwIien il 
to a certain depth, or when the Outds traverse the soil so <|Uicl(ly that tliey can- 
not form localized accumulations. 

Elevation above Sea Level.— Loa-neas of eite, nil the world over, 
farora the appearance of cholera. Farr suyH concerning London that the 
«leration of the soil has a more constant relation with the mortality of the 
didcoae than any other known element. He asserts that the mortality 
is in the inverse ratio of the elevation. GooiUivu remarks that 

doublli»B tliis is not from any difference of baitinietric pressure, but Itecause 
these Kiluations generally lumbine so many unfavorable sanitiu^' conditions, as 
the moist subsoil, the wontilrainu^, the lewtt ventilation and air movement, the 
most impure air, and the most dense populations. 

It is well to bear in mind, however, that high nionntain levels Iwive 
at times been visitetl by severe outbreaks. In India It has been known to 
attack places like Knasowlee {6,000 feet almve sea-level), and Dhurmsttla, 
I)ajeeling..Jackatallu. and Murree {fi,0OO to T.OOO feet high). 

Impure Water. — That jtolluted wahir, even when not directiv con- 
taminuted by specific bacilli, may predispose to the acquisition of cholera 
seems Belf-evident, 

Positive confirmation of the fact is furnished by the observations of 
Bndd, Acland, I'urkes. Snow, Simon, Farr and many others. 

From Simon's report of the last two Loudon epidemica the following 
DQequivoeal demonstration of the point under {liscnssion is found : The 
mortality among the eonsumers of water supplied by two companies 
pnMented enormous differences. The population subjected to this in- 
Toluntary tost amounted in round uuraVnjrs to half a million. The two 
companies were 

The Lambeth Water Company, which drew its Bupnlv from the Thamw at Dit- 
ton. above the influence of the London sewace and tidal flux; and the SoiiUiwark 
abd Vauxliall Conipaiiv, whicli drew its supply from the river near Vuuxhall and 
riiclsMi. The water of tlie Lambeth i:ompnMy was tolerably pure; that of tlio 
Bouthwark and Vauxhoil Company was very impure. The water of both compa- 
nies was distributed in the same district at the same time and umun^ the samB 
clow of people, tlie pipes of the two companies b«ing laid pretty evenly ir "— —■"- 
«miA.in many places running side by siac in " 



« streets, and the houses sup- 
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plied being pretty equally diitributed. The deathi in the hooaes sappUed by tlM 
Lambeth Company were at the rate of thirty-fieven* and in the houaeaaupfdied by 
the Southwark ana Vauxhall Company at the rate of 180 to every 10,000 pefaona Ihi^ 
ing. It appears, therefore, tliat of the drinkers of the fool water, about tfauree and 
a half times as many as those who drank the purer water died of ofaolera. 

In the li^ht of Enoch's doctrine it may be questioned whether, amonr 
other impontieSy an admixture of speoiflo miorobes had not occumd 
to make the Southwark water so &taL 

Impure Air. — ^Noxious effluvia arising from deoayinff animal or vese- 
table matter, refuse, excreta and the like may vitiate uie air we breauie 
and make it prejudicial to health, thus indirectly inviting the spread of 
cholera. It is not always the most odorous emanationB, however, that 
carry with them the greatest dan^. Aitken justly aays that districts in 
which ^* the most putrid odors tamted the air nave sometimee almost en- 
tirelv escaped, while others contiguous to them have suSered severely.'' 

still the delicate olfactory organs may detect atmospheric impurities, 
when other means fail to indicate their presence. In tiiie city of New 
York offensive odors have repeatedly formed a just cause of complaint lij 
private citizens, without, however, having led to an abatement ot the vs- 
rious nuisances that spread their sickening stenches far and wide. Even if 
the nose is not the true index of danger, it is neverUieleBS well to re- 
member with Ooodeve that — 

In spite of exceptions, the places in which air is most vitiated from privies, 
cesspools, drains, decaying animal and vegetable refuse, or from overcrowding 
and concentration of human emanations, are those in which chc^era hasgraerally 
been most fatal and most widely spread. 

Again, as long ago as 1832 an English writer, Mr. Orton,' pointed oat 
that 

an atmosphere impr^^iated with the products of feimenting excrement is at 
once the most obvious and most constant concomitant of diolerR(the privy or fecsl 

contamination theory). 

Such exhalations' were often found, even in a concentrated form, in houses 
where the existence of any palpable cause of insalubrity would scarcely be sus- 
pected, and tlius the fact is m some measure explicable that the pestilence, some- 
times passing over slums and rookeries, knocked at the door of the comfortable 
annuitant or the wealthy tradesman. It was found that persons appeared to suf- 
fer in proportion to the contamination of the air the^ breathed witli the privy 
odor, and that immunity from this appeared to secure immunity from cholera. 

That diarrhoea] diseases are readily produced by the emanations from 
putrid refuse is well known, and as such diseases aecidedly influence the 
predisposition to cholera, the importance of the subject becomes at once 
apparent. Indeed the history oi cholera abounds in so numerous and 
such uuequivocal illustrations of this general law^ that it is not necessary 
to further dwell on the matter here. 

Tainted and Adulterated Food. — In our age of fierce industrial 
and commercial competition, poisoning from adulterated foods is no un- 
common occurrence. Where lood has become tainted or when it has been 
purjwsely adulterated, the human organism will suffer in accordance with 
the quantity of the noxious substances ingested. It is readily supposable 
that this may be so insignificant as to result in no marked departure from 
health, and yet there may be enough gastro-intestinal irritation to create 
a predisposition on the part of individuals and groups of individuals to 
the acquisition of cholera. 

> London Medical Gazette, vol. x., 1882, p. 222. 
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I In the light of Koch's doctrine wo must regard with euepicion any 

■^■■B that may disturb even slightly the normtil functions of the aliment- 

■■■naiul. For it appears that, in addition to the introduction of specific 

H^^i into the body, there should be some departure from health snlncient 

I^S^^oduce a favorable soil for their growtn and multiplication. Tliat 

tainted, decaying, or actually putrescent foods ot all kinds are in them- 

selvvti quite suBRcient to induce choleraic svmptoms is a fact long known 

to the profession. And many so-called localized outbreaks of cholera 

hare depended for their origin u]>on some such cause. 

Conclusions. — In spit© of the extremely conflicting statements con- 
tained in the different tfieoriea regarding the nature of cholera, its com- 
tnunicability and the mode of its conveyance, the writer holds that the fol- 
lowing points must be regarded as facts proved to be such by the weight 
of unimpeachable eridcnce. 

Cholera originates in India, where alone it is now endemic. It is car- 
ried to this countn,-, and indeed to all other countries, through no other 
^ency than that of human intercourse. Its acquisition includes the pos- 
sibihty of direct individual contagion, but more particularly infection by 
choleraic fomites. 

The specific cause of cholera is an organized body capable of rapid 
molti plication both within and without the human organism. 

Certain animals may take cholera, and the disease is experimentally 
commnnJcable to them. 

While cholera does not originate (h novo in a given locality, there are 
ncvertbeless certain general. local, and individual conditions that favor 
both ita tmtbreak and its dissemination. 

The choleraic virus acts first and with greatest intensity upon the in- 
testinal portion of the alimentary canal. 

DiTfsct personal contagion, though not impossible, is a far less frequent 
mode of communication than indirect spreaaing by fomitea. The inter- 
vening ^ency of specific organisms is neceasary even for what we call 
direct contagion. Water cliannels, such as rivers, pi|>e8 and sewers are 
very frequent carriers and disseminators ot the infecting cause. The air 
is only quite exceptionally a means of conveyance, and that only for short 
distances. 

The truth of the above propositions cannot be gainsaid. In the 
opinion of the editor the probabilities are in favor of a further proposition. 
I.e., Cholera is induced by the entrance into the intestines of peculiar 
minute organisms, first accurately described by Koch and since known 
as comma-bacillL The writer has purposely refrained from placing this 
personal belief in the same categorr with the facts above stated. 

From this brief resumi of the editor's views on the causation of Asiatic 
cholera, it appears that our etiological knowledge is not as complete and 
aatis^torv as could bo wished. But If this be construed as a reproach 
to medicaf science, it applies with the same force to the etiology of other 
infectious diseases. Now far from being discouraged by the iuHufficieucy 
of what is poatively known, we should endoitvor to turn it to the best prac- 
tical account. And meantime further inquiries should bo pushed dili- 
gently forward, until wo may finally bo in possession of the full truth re- 
^udiag the intimate nature of this and other pestilences. 
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CHAPTER XXVII. 

CHOLERAIC DLUiRU(EA AND CHOLEREJE. 

General Remarks. — An attJW^k of Asiatic cholera being invariably 
"the result of specific infection, it is but natural that the disease, like 
others belonging to the important class of infectious maladies, should give 
rise to Bymptoms differing widely in the degree of their severity. Tlie 
jpeciul causative agent is the same in kind always. But it may find en- 
tnuic« into the system in large or small quantity, the resiilt being, cwtfris 
paribuf, violent or mild manifestations. In addition, the usual modifying 
circnmBtances of acute disease, such as special predisposition or othur 
imperfectly understood peculiarities, will of course infiuenco to a great 
extent the gravity of the individual attack. Kevertheless the essential 
character of the clinical symptoms always remains the same. It is readily 
seen that' in admitting the potent factor of personal predisposition, we 
must be prepared to allow that a small quantity of the causative agent 
may. in some cases, do as much mischief as a much larger quantity would 
create in certain others. For wherever the jiarticular condition of Iho 
person infected favors a rapid multiplication of tlie virus within his bodv. 
It is clear that even an ori^nally minute amount of the same may speedily 
assume very laree proportions. But this does not in the least affect the 
general truth of the proiiosition made above concerning the usual relation 
between tbo quantity of specific poison introduced into the system and the 
severity of the symptoms that follow. For convenience o? description, 
it is well to distinguish between three gntdes of infection from cholera, 
namely: — L Cuolehaic du-kkikea; 11. Ouolekine; III. Prosounceii 

CHOLEILl. 

Before entering upon a sejarate examination of these three forms, tlie 
editor would again emphasise the fact that they constitute merely clinical 
ty[>e« of one and the samo disease. The division is. therefore, strictly 
Hpeuking, an arbitrary one — a circumstance that, when lost sight of, is apt to 
lead to confusion. 

Now Asiatic cholera in its mildest form may occasion so slight a de- 

Crturu from ordinary health that its existence, in many cases, will liardly 
mispucted, and indeed clinically it easily escapes recognition. In view 
of recent discoveries it may, perhaps, be possible to positively diagnosticato 
even the mildest cases by a carefuf employment of ImctorioBcopic methods, 
the practical details of which are fully explained in another chapter. But 
the ordinary methods of clinical examination are inadequate to accomplish 
this object. It is hardly necessary to emphasiee the importance of this 
«nbje<H; for the history of cholera abounds in unfortunate illustrations 
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of the fact that even the mildest attack of this disease may lead to the pro- 
duction in others of decidedly ^ve forms of the affection. 

In other words, &tal infection may be quite innocently— because iii> 
wittingly— ^read by a nerson affected with painless choleraic diaiTliai 
Contrast witn this exceedingly mild manifestation of a specific infection 
the gravest types of fuUy-developed cholera, in which the poor sufferer ii 
doomed, at the very outset, to a speedy death, and we msy weU stand 
appalled at a scourge that can assume the treacherous guise of such him- 
lessness, while its true nature seems ever ready to crop out in the shipe 
of disastrous epidemics. 

L Choleraic Diarrhoea. — ^True choleraic diarrhcea— that is,diarrlidBi 
dependent ^ipon specific infection, is observed only during the prevakiiee 
of an epidemic Scattered cases mav of course occur before the natsn 
of the affection has been recognizeo. But the epidemic character 
cholera, after the disease has once been imported, cannot long reiniii 
hidden, except when desperate attempts at concealment or misinterpretih 
tion can be successfully carried out oy the connivance of gniliy authiix>- 
ities. 

Gholenuo diarrhoea, or cholera diarrhoBa, has clinically no decidedlf 
characteristic attributes. It occurs suddenly, as a rule, and the dih 
charges are copious, and often quite thin and serous. They are genenl^ 
a littie bile-stamed, and lose this attribute only when increasinjg frequencf 
of purgation occurs. Ordinarily the passaffes do not exceed tmree or fii« 
in the twenty-four hours. Oosasionally, nowever, their number is in- 
creased to ten or twelve. There is diminished amietite or complete 
anorexia. In addition, the patients commonly complain of tfa|rst Ab- 
dominal rumbling and gurglmg noises are oft^ present. But as a mb 
there is neither colic, griping, nor tenesmus. 

A slightly bitter taste, perhaps some nausea^ general malaise, held- 
ache, tinnitus aurium, and occasionally cramps in tiie calves of the legs, in- 
elude about all the subjective signs of this form of the disease. We find aLao 
a more or less coated tongue. So, too, a tendency to coldness in the ei- 
tremities may be manifested, but actual lowering of the body temprature 
is rare, and generally indicative of further mischief. Slight febrile moTc- 
ments and sweating have been observed, A little later a sense of 
profound exhaustion, out of all proportion to the objective signs, may be 
experienced. 

This diarrhoea may last from two days to two weeks, and even when it 
does not eventuate in the graver forms of the disease, it f requentiy shows 
a tendency to relapse during the whole course of an epidemic, and this 
too in individuals neither previously nor subsequently subject to such a 
disorder. (Lebert). 

The specific nature of the diarrhoea is undoubted, as shown by ample 
experience. Nevertheless judicious treatment is potent for gooa, and a 
large proportion of cases make rapid and complete recoveries. It is in 
the neglected cases that choleraic diarrhoea so freauently becomes the 
precursor of the graver and more fatal forms of the oisease. 

The importance, therefore, of this type of cholera for the individual 
lies in the fact that it is premonitory of danger, though not in itself par- 
ticularly dangerous. And the importance for the community results from 
the infectiousness of the dejections, and the possibility oi a single case 
becoming the center of infection for a large number. 

From the preceding it appears that, clinically, simple and choleraic 
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larrhmA hare so much in common that, as already etat«i:1, a dilTereDtlul 
tftcnosis may bo impo»sible in a ^ivou case. Nor are wo helped over our 
ifiicultv by observing that babies, tho very aged, and cachectic or weak 
arsons in general, often succumb to this form of cholera from progressivo 
lEhauetioo. For it is well known that protracted simple diarrhtea may 
teiilt fatally in persons belongiiig to oue oC the classes just mentioned. 
lot to repeat, if Koch's doctrine is true, then the detection by ciUtivation 
bd otherwise of the uholera- bacillus would remove all doubt from a suspi- 
Eous cow. 

I II. Cholerine. — This form of Asiatic cholera differs but little clinically 
p>in ordinary choleni morbus. Tho arbitrary boundary line, separating 
Ikolerine from choleraic diarrbnea is the occiirrenc* of vomiting, in addi- 
ion to the diarrhcea. Tho latter, however, need not always precede 
be vomiting. Indeed Griesinger states that simple diarrhcea is a precur- 
fcrof cholcnne onlyin a minority of cases— a statement which is certainly 
jit variance witli the observations of many competent writersL Cholerine 
|egiiis abruptly, as a rule. Several days of languor, and vaguo nneosiness, 
|(ten asEOciatecI with loss of appetite, may precede it Usnally at ni^ht, 
Ir toward early morning, the jiatient is suddenly attacked by purging. 
It first the dejections are colored with bile, but they quickly lose their 
uious character, soon becoming more purely serous, and alreiuly show- 
bg a resemblance to the characteristic rice-water stools of pronounced 
^tera. ■ 

I The dejections of cliolerine are more copious and occur with greater 
^equency than tlioso of choleraic diarrhcea. Purging once esttiblished. 
fOniitiQg does not, as a rule, tarry long. At first only the contents of the 
itomach are ejected, then bitl<>r and sour, and still later tastelese, watery 
|uid comes up. Marked debility with a tendency to collapse may quickly 
Wpervene. 

I The patients complain of epigastric pain, and often suffer from a sense 
If al)domiual pressure, tiriping occurs, but it is by no means a constant 
^niptom. Thirst may become distressingly iittense. Vertigo and tinnitus, 
tad even syncope are apt to occur. Painful sensations in the muscles of 
pcl^, or actual cramp^ frequently arise. The countenance soon becomes 
ytcrea giving the first indication of the future "facies clioUrica." The 
jongue is now pappy or dry. The skin grows cool, tho voice rather faint and 
pnsky. The secretion of urine is more or less diminished, and albumen 
kuy already bo present. If serons depletion still continues, in consequence 
nt tho profuse gastro- intestinal transadation, tho urinary secretion 
R>eedily btHromes almost or quite suppressed. 

Cholerine is dangerous in proportion as its symptoms remain intractable 
pid indicate a seemingly irrepressible tendency to run into the last type, 
Kiat of prononnced cncnera. But, on the whole, it may be said that re- 
^very from cholerine is the rule. Convalescence, however, is apt to be 
piarked by relapses, following the least provocation, such as slight errors 
pf diet, cold, fright, and tho like. TTiiB shows clearly enough Sie weak- 
loiod and irritalue condition of the whole body, and moro particularly of 
phu alimentary canaL 

■ Sometimes a mild typhoid condition supervenes to retard recovery, 
rbe puticntj! reiAain very weak, develop a alight febrile movement, have 
k mild diarrhiGfl, with thirst, sweating, coated tongue, and oceasioiuil 
ftlbumjnuria. But even from this somewliat alarming condition complete 
JBCOTOTY generally occurs. 
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CHAPTER XXVm. 

PRONOUNCED CHOLERA, INCLUDINa THE FBODBOMAL STAGEi THE 
PERIOD OF ATTACE; AND THE STAGE OF REACTION. 

The fnlly-developed disease may be conyenienfly oonsideTed nndar 
three separate headings, embracing — ^A. The Pbodboical Sxaob; & 
The Period of Ateack; and G. The Stage of Bbaotiok. 

Before we proceed to examine the yarioos phenomena of these time 
divisions, it should be stated that although such a grouping ishjuo 
means unnatural, yet the transitidh from one stafe of the disease to fte 
following one may occur by practically unappredMle gradations. More- 
OYer, caireful observation has shown that different epi&mics exhibit oon- 
siderable variations in respect to the manner of development and tiie du- 
ration of these different stages. 

Lebert justly says that nearly every epidemic has a physiognomy pecul- 
iar to itself. 

With regard to its behavior at different times he writes: " It often bechu 
with the lighter forms and then passes into the graver, which may then 
prevail to the end, but it may also present a high mortality from the start 
In some cases, it is rather the poor, in others afi classes of the population, 
that are attacked. In many places it lasts a few weeks or months, in 
others a year and more. In medium-sized or larger cities, in which it has 
already prevailed, it is but little noticed by the majority of the inhabitants; 
while m others it snatches away one-fifth or one-fourth of the population, 
spreading universal terror ana horror. In the same city we see some 
streets and public institutes more than decimated, while in the neighbor- 
hood the cheerfulness and frivolity, or the work of the inhabitants, are 
scarcely interrupted by the individual cases of disease and death. In the 
same epidemic tnere is such a complexity in the manifestations and course 
as can scarcely be exhibited in the most faithful description.'' 

A. The Prodromal Stage. — This marks the invasion of the body 
by the infectious agent. Concerning the period of incubation, which is belcl 
by different writers to last from twelve hours to several days, we have no 
definite knowledge. Frequently in a typical attack of cholera, the patient 
first experiences an undenned malaise, his spirits are depressed, he feels 
physically more or less exhausted, disinclined to follow his ordinary occu- 
pation. He becomes vaguely anxious, irritable, perhaps even a little con- 
fused. Ringing in. the ears, giddiness, headache, epigastric oppression, 
restlessness, mability to sleep, may be added to these discomforts. 

Griesinger also mentions a tendency to cold hands and feet, sensations 
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of formication in the limbe, marked irritability as regards the sense of 
hearings and occasionally audible abdominal rum olings. 

General and nerrous manifestations of this kind, that probably already 
depend upK)n the action of the specific infecting matter^ may be con- 
founded with the consequences of lear, panic^ or other physical disturb- 
ances; neurotic and hysterical phenomena may also result from attempted 
fasting, or other reyolutionary changes in |)ersonal habits that the timid 
or ignorant are apt to undertake with the idea of escaping the dreaded 
disease. Generally all such maneuyers^ by depreciating the general health 
of an indiyidual^ haye the opposite effect of what was intended by their 
adoption. Thus over-cautious and nenrous people of the upper classes, 
as well as the careless and illiterate of the lower classes, may artificially 
engender in their bodies a predisposition to acquire a disease that ordinary 
common-sense measures might aid them in enectually escaping. 

Diarrhoea may still be absent at this early period oi va^e constitutional 
manifestations. In not a few cases, however^ it precedes the symptoms 
just enumerated by a measurable intenral. 

The group of morbid phenomena described under the heading of 
choleraic diarrhcoa often marks the beginning of grave cholera— a point 
which is of considerable importance in practice. There is no regularity 
about the order of appearance of these various symptoms, nor do they 
attain the same degree of prominence in different cases. In a word, there 
is considerableivariety in tne mode of onset of this disease — a circumstance 
tliat has been already alluded to as not devoid of significance, on ac- 
count of the errors in diagnosis to which physicians are thus exposed. 

Concerning this uncertainty, Stille says: 

A curious feature of this disease is that sometimes the onset even of its graver 
forms is not attended bv any evacuationA, although the stomach and intestine 
may be filled with liquidL It is perhaps chiefly in such cases that the patient ex- 
periences a rapid depression of all the mental and physical faculties. The senses 
are irritable, uie head aches and is confused, there is a disinclination to sleep, the 
limbs totter under the weight of the body, the pulse is frequent and feeble, occasion- 
al ly fainting takes place; the skin is cool and bedewed with perspiration. In 
other cases, again, the attack is sudden; the patient is smitten with an unaccount- 
able feebleness, speedily followed by profuse vomiting and purging and general 
spasms, and dies without any suspension of the symptoms or any tendency to 
reaction. 

B. The Period of Attack. — It happens at times that the prodromal 
stage is so insiniificant in the mildness ox its symptoms as to be entirely 
overlooked. The patient is then at once plun^eJi, as it were, into a sea 
of violent and distressing manifestations characterizing the period of attack. 
It has often received the name of algid, cyanotic, or asphy xial stage, when 
fully developed. But these terms, as also the designation * 'stage of collapse, " 
and all similar terms, appear somewhat prejudical and one-sided. For 
they unduly emphasize a single phenomenon among several of eciual con- 
spicuousness, rather than that they serve to characterize the whole period 
of attack, and in this way this employment may prove misleading. 

In some cases the attack itself follows in the wake of the more or less 
developed prodromal symptoms already described. In others it is ushered 
in precipitately without forerunners. Its beginning in the majority of 
cases is observed at night, or toward early morning. 

Copious watery purging of a liighly cliaracteristic fluid always occurs. 
Where no diarrhoea has preceded tiie attack, the firsf few stools are very 
large, and carry away the entire intestinal contents usually mixed with 
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bile. Heuce these eyaoaations may still look dark and be of pappy cohbi- 

tency. 

Very speedily, however, there begins a tempestnons dischaige of fluid 
resembling rice*water or whey. 

The peculiar appearance of these stools is very charaoteristic. Ther 
are thin, pale, watery, inodorous, and if there is an abundance of floocnfi 
and lareer flakes they may assume a somewhat opalescent or milky asmct 
From tneir resemblance to water in which rice has been washed or b(Hled, 
they are by common consent spoken ot bb fk$ *^ riee^-watmr skol^ d 
cholera. 

Now these evacuations are nerer attended with jffiaat pain; infBct,o&Ba 
they are absolutely painless. Nor is there any visible effort on the put 
of the patient to void them, the thin fluid seeming to flow away nom 
him as if poured from a tube or vesseL As a rule, th^re is oonsidenAb 
intestinal gurgling and frequent borborygmi may be heard. 

The numter of discharges is extremdy variable. There may be only 
a few, but often they occur to the number of flfteen or twenty. A fur 
average isteiL But as many as 60 have been obsrared in the twenty-four 
hours. 

In quantity the stools also show much variation. Ordinarily a psfnip 
amounts to four or six ounces, but the patient may lose as mucn as a pint 
or even a (}uart at a time. The latter, nowever, is quite rare. 

Vomiting, if it has not previously occurred, is now added to the di*- 
tressing symptoms. At first the contents of the stomach come up. Soon, 
however, the ejected matters assume the same peculiar rice-water or whey- 
like appearance which characterizes the fluid that escapes from the bowek 
** This fluid is ejected with considerable force from the mouth, as if squirted 
out of a lar^ syringe, and each effort of vomiting is followed by more or 
less exhaustion to me patient'' (Macnamara). Some patients, on Q» 
other hand, vomit with apparent ease, as if tnere were a simple overflow 
from the mouthy or at most a regurgitation, following slight effort. In 
Bomo cases there occurs, at times, a guin of fluid simultaneously from mouth 
and bowels. Along with these " tempestuous dischu'ges'' tnere are now 
observed grave manifestations of other kinds. 

Thirst, already intense, soon becomes excessive, but all attempts to 
quench it are futile, for drinks when swallowed are almost immediately 
rejected. 

The secretion of urine, which before was more or less diminished, is now 
suppressed. The tengue looks flabby, pale and thinly coated. It is pro- 
truded with difficulty, and there may be much trembling. General de- 
bility rapidly increasing to utter prostration appears. Dizziness, tinnitus, 
pilpitiitions, a sense of oppression and fear, as already stated, usually pitv 
ccde the period of extreme exhaustion, but in some rapidly &tal cases, 
they are not pronounced. 

Excruciating cramps in various muscles, but especially in the calves 
of the legs, almost invariably set in. A distressing hiccough often tor- 
ments the sufferer. The voice grows feeble, and on effort only a ha^j) 
harsh, high tone is produced ( Vox cholericd). 

The patient's general appearance likewise undergoes a marked alteration 
during this period. The eyes sink back in their sockete, and assume a* 
vacant, staring look.- Dark wide areolsB appear around the lids. The fea- 
tures shrink, the noise becomes sharp, the lips thin and pallid the cheeks 
and temples hollow. A dusky hue, verging on cyanosis, spreads over the 
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Bkin, which also ^ows cold and ciammy, CBpecially over the diatal piirts 
of tlie body. A littb luk^r it bocomee shriveled as If soddon, and wrinklua 
spontancotialy appear at tho finger tips. If at this timo a fold is pinched 
np, the loBs of cutaneous elaeticity prevents its quick Bubeidence. And 
now, too, tho temperature falls. It sinks rapidly several degrees, the ther- 
mometer registering 94° or 95" F. in the axilla. 

At the same time the pulse grows small and weak. It may become 
thready, or for a time disappear altogether from the wrist. In point of 
£r»qnencT it varies from 90 to 120 beats per minute. 

The oreathing is short, shallow and hurried. There may be over 
forty respirationfl to the minute, but generally the number is 35 or 30. 

J The duration of these symptoms is uncertain. They may last lees than 

■ one hour, endure a few hours, or jiersist a whole day. A gradual abatement 
of their severity may mark the turning of the tide in favor of ultimata 
rwovery. Unfortimatcly this happens in thosmallernumberof cases. In 
the maj oritur the attack continues and all existing signs are still intcnsifiod. 

I The condition that follows is often separately described as characterizing 

, the algid or collapse stage, or the pn'ioil of asphyxia. But, as previously 
stated, it properly belong to the period of att^k, as the symptoms merely 
denote an nnint^rrnptiS progression of the disease from bad to worse, 

. Still, the (act is not to be lost sight of that death may happen before and 
recovery take place after well-marked collaiise. 

To resume our narrative then, the purging and vomiting still con- 
tinne, but with diminished violence. The stools may become slimy, 

I frothy, or gelatinous, or they may continue to have a rice-water appearance. 
Thirst remains intense, and the patient. If started out of his apatliv 

' through the violence of the cram{)8, or when roused by attenilants, is still 
eager for drinks — drinka that unfortunately never satirfy. Exhaustion is 

Sit more profound, and the patient sinks into a semi-comatose condition. 
at unconsciousness is not developed, and he generally answers questions 
intelligently, though only very languidly and in a husky whisper. When 
not disturbed ho lies on nis buck motionless, cold, inert, the ghastly pict- 
tiro of a living corpse. 

Emaciation ra[>idly advances; tho surface of the body has a leauen 
pallor or looks livid; tne lips, nose, ears, fingers and toe-tips are pinched, 
cj-an otic, shriveled. The wrinkles of liands and feet are often very marked. 
There ia now an icy coldness about the body, and even the breath is 
cool. Tho integument la moist with a cold clammy sweat. The temperature 
may be down to 80° F. The heart sounds become feebler and feebler. 
Soon they are scarcely audible. The pulse has entirely faded away. Even 
in the carotids or tho femorals there may be no perceptible beating. An 
artery cut at this timo no longer bleeds. From a punctured vein dark 
thick blood will ooM slowly, but it does not turn crimson on reaching tho 
air. At length circuliition seems to have come to a complete standstill; 
the seeoud sound is uo loncer heanl; even the cardiac impulse may ceaso 
I to bvfclt. Thevoice, shortly before still audible as a husky whisper, is now 
I avate extinct. The countenance has grown intensely anxious, or it ia 

I frightfully distorted. Hollowncssof templesand cheeks is more conspicu- 

II ona than ever. The eyes have fallen back into their orbits oven more 
I de«ply than before, the encircling areola is yet darker, deeper, and wider. 

The half-open lids reveal a dry, lack-Inster cornea and bloodshot conjunc- 
tive. About the nostrils and Hps dry blackisli sordes collect. Hero and 
ttoera the icy surfaco is still moist with viscid perspiration. The urine 
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lenuunB completely aapiMteaeei]. WJthout movement, cold and blae, tba 
patient lies in dull lethiufgy, or dcatli-like stupor. And indeed the rapid 
snd labored, thoagh Bhalwir t-espinitionB may be tbe only indication that 
life still flicjcers in the bodjj which by this time may be so wasted and 
shmnken that all identity of person is obscured or obliterated. Nerer- 
. theleea even at this saprerae crisis small stools may yet be unconiiciouslj 
voided into the bedcQothee: but most of tbe transuded Auid accumolaM 
in the bowela. At length the senses become quickly clouded, vision &il^ 
breathing ia dower and jerky, cyaniisis spreiids and deejwns, thecveean 
oonvolsiTely dragged upward, comii becomes complete, a faint moaning 
may perhaps be heard, and deiitb at length merciful !y terminates the dis- 
treasmg scene. 

The imperfect description just given cannot portray tbe death- 
stroggles that oholeraios sometimes pass through. But it does not appear 
neceraary to dwell further on the symptomatology of those last momente. 
One important point, howerer, must still be noticed, namely, that whea i 
anxious relatives, experienced attendants, and even wary physicians, have ' 
given up all hope of recovery; when tbe exhausted patient, or rather hii 
wasted oody, lies in bed motionless, pulseless, blue, and icy cold, wLen' 
death seems already to have claimed another >-ictim, even then tbe almost 
incredible may happen, and n suiideu favorable turn launcli the pour 
sufferer forth npon the stage of reaction, culmiuattug perhaps in oninier- 
rapted recovery. 

Thus it appears that the same misleading uncertainty marking tbe 
earlier periods of an attack of cholera, maylikewiae be observed at t!i« 
very end. And it is Hub possibility of rapid change, a treacherous os- 
cillation between hope and despair, that at times makes the disease » 
painfully perolexing to all concerned in its management. 

C. The Stage of Reaction. — Quick as was the sequence of evtate 
that seemed to conspire in hurrying tbe patient to his grave, just as rapid 
may be the turn-about to integral rtistocauou. Yet such a sudden ukui£i< 
is seen in only exceptional instances. As a rule, the restorative proceaes 
appear gradually and continue to mature, as it were, rather bIowIt. 
Eelapses, complications, various sequels, are so many stumbling block' 
in the way of smooth, uninterrupted recovery. 

Concerning relapses, it is unnecessary to say anything further than tli»t 
during the entire stage of reaction, even when the patient seems alreadv 
quite out of danger, the confident promise of his recovery may be tumen 
to utter bopoloBsneas by a speedy return of former symptoms. Once mow 
the fickleness 6t the disease, as we feel tempted to call this characteristic 
of cholera, appears in all its delusive uncertamty. Writers have attempted 
to explain away this possibility of relapse, by calling it imperfect or 
insufficient reaction. But such pseudo explanations solve no problems 
and leave matters where they wore before. As regards complicatiom 
and sequelae, they will have to claim our separate attention further on. 

Simple reaction, in favorable cases, is marked by a return of warmth 
to the Dody, at first slight and evanescent, then more pronounced, and 
finally permanent. The heart sounds become again audible, and a little 
later pulsation is also perceptible at the wrist The discharges are lea 
profuse, or entirely checked. When they do occur, at longer and longer 
intervals, they lose tJieir rice-water appearance, and gradually become 
feculent and pappy. 

With the return of pulsation and warmth, the cyanosis also Iad«a 
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awiiy. Tlie kidneys elowlv resume their funetion, though the urine is 
will albutniuouB. CrampB no longer torment the patienta, whose facial 
iixjiression improvea visibly. Respiration becomes free, deep, and easy. 
The Toioo regains its tone. For a. time thirst remains rather trouble- 
Borov. Soon there is some return of appetite. A natural ealm, followed 
by grateful sleep, may occur, and complete convalescence is established 
in n period varyme from a few days to several weeks. 

A goodly numoer of cases do not show tliia steady progress toward 
rP«»T6rT. Circulation may seem nnembamissed, yet warmth does not 
return to ail regions of the body. The distal parts remain cool, and even 
tht> heat of the trunk may again be lost. The pulse too shows inconstancy, 
wavering Ijetween strength with regularity and weakness added to dw- 
turbeii rhythm. Anuna persists or follows the first free flow of urine. 
Diarrhistt mav remain, vomiting recur, and troublesome liiccough again 
supervene. The countenance is neither calm nor natural, the cheeks 
remaining hollow, and the eyes sunken. Great restlessness or a tendency 
to somnolence is witnessed. Respiration, too, remains embarrassed; and 
while a favorable turn may at any moment happen, the patients more 
frequently pass into a peculiar typhoid condition, m which various second- 
arj' processes and eompliwitiona arise tliat often end in death. The various 
pKcnomeua that may follow a typical attack of cholera will be considered 
further on, 

In a small proportion of caeea reaction may be properly spoken of as 
being excessive. I'he return of warmth is rapid, and well-marked. 
The face grows red, the conjunctira is congested, and the eyes incessantly 
water. Cardiac action becomes violent, the nulses bound, a throb- 
bing headache, somnolence, and perhaps slight oelirium, accompany the 
development of a decided though moaerateh' intense febrile movement. 
A return of different functions marked by profuse perspiration, the passing 
of a large quantity of urine, or even the appearance of menstruation may 
arrest the further development of these symptoms to the typhoid condition 
already mentioned. Excessive reaction depends to all likelihood upon 
varions congestive conditions of internal organs which, when not soon re- 
lieved, assume the more serious aspect of structural changes. A consid- 
eration of the latter belongs more ])roin;rly to another chapter. 
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CHAPTER XXVm. 

AKALTBIS OP THE LEADINO SYMPTOMS OF ASIATIC CHOLERA 

Hating given an account of the course of evente aft«r infection witti 
obolenij sufEcient, it is believed, to illustrate the clinical history oIll» 
diseaae, we are now prepared to examine a little more closely some of ill 
leadiog symptoms. In so doing it appears advisable to take up in ordcrij 
mcceamon tne phenomena belonging to the different syet«ms or or^u 
sffected by cholera. 

The Organs of Digestion. — The alimentary canaJ, being tnostproD- 
inentl^ concerned ae regnrde the manifeetation of morbid pheoomeu 
belonging to cholera, will first claim our attention. If tliero is iw 
_ ... y localization of the disease, it takes place always in the int«sttod 



Diarrhoia is the chief, the most constant, and (he most characterittM 
mn^b) m of an attack of cholera, 1 1 is generally also the first positive in- 
ucaiion of existing disease. 

Brtn in those rarer eases of extremely rapid development, cnlleil 
fyhninant for the tiennuiB, and fowitvyant in Frsnce, Bome diarrbok 
either precedes vomitii^ and the other graver signs, or it occurs Bimnl- 
taneously with them. The appearance of diarrhcsa as an initial symptom 
finds ample illustration in the recorded experience of many accumtu 
observers. Thus in 1849 Devillers reports that it was preeent 430 times, 
in 536 fatal cases. Briquet saw it 145 times in 188 patients; Meenet ib 

1865, 140 times In 213 cases; Horteloup, 40 in 100; Langrone, 49 m 
106; Stoufflet, 343 in 534 (I^veran). 

In regard to the occurrence of ordinary cholem-diarrhCBa and cholerine, 
it has been found that different epidemics show considerable variations. 
Lebert, who has given special attention to this matter, says: 

I am inclined to believe that cases of prodromic cholera diarrhoea are more 
frequent and more widely diffused in mali^oat and extensive epidemics than in 
those of less extents In tlie great Paris epidemic of 1849, which numbered about 
t«a thousand victims, the prodromic diarrhcca was absent in from five to ten per 
cent, of the pronounced casea of cholera, while I observed it to be absent in Zurich, 
in 18S5, in oi^e-third of the pronounced cases; and yet no conclusion could be drawn 
from this circumstance as to the course of the disease. On the whole, prodromic 
diarrhoea was absent in just as many cases of those who subsequently recovered 
as in those who succumbed to the disease. I found that, during the prevalence of 
cholera, the prodromic diarrhoea was absent in seven-eighths of the cases of true 
cholerine (with colored stools). In Paris, as well as in Zurich and Breslau, io 
lt)66 and 1867. I saw a number of cases of diarrhwa which were due to 
the influence of cholera recover without treatment, and without subsequeni 
cholera- On the otlier hand, I observed, in July and the beginning of August, 

1866, such obstinate and violent cases of cliolera diarrtiuea in the Breslau 
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Lom ot appetite, thirst, inili^estiaa. are either absent or present in onl.y slight de- 
cree', patients feel extraordinarily feeble and uncomfortable, considering that the 
uiurrluL-a la neitlter frequent nor copious. There is nothing specially peculiar, 
howevFT, in the character of the fluid stools. Often there are Dut froni one to 
three in tlie twenty-four hours, during the day or night, more rarely from six to 
«ightor more: rumblings and gurglings are very distressing to most patients. In 
aome ntaes the diarrhoea latitsonl^oneorafewdays;in others, with interruptions, 
from one to two weeks. In some individuals who Have not previouslv suffered with 
intestinal catarrh, the diarrhoea returns frequently during the whole course of the 
epidemic, and then ceases entirely after it Even in the milder cases of cholera diar- 
rntea we sometimes observe individual signs of cholera of temporary duration, no 
supprwwioQ of urine, li^ht crampe in the calves, colorless, riiv-water stools, which 



(recur, however, more frequently in cholerine. It is not a rare occurrence, either, 
(oracliolerndiarrlicca, which remains in oilier i-especta without danger, to sud- 
i^enly increase In virulence, with violent, quickly repeated stools, as in true cholera, 
»nii yet cease quickly and be followed by recovery. 

The copious bIooIb of true cholera come on suddenly, and are repeated 
lit abort interrale, the time varjnng between ten minutes and two uourB. 
'J'hey may bo accompanied or followed by a little pain about the umbilicus. 
Tbero is no tonetimua. In bad cases alvine incontinence comes on early; 
|. in moderatclr severe cases not at all. Sometimes the copious transudation 

■mod within the intestines. At others the blood speedily becomes 
ok that further transudation is impossible. These are very grave 
Before the first appearance of the rice-water stools, there often 
a few more or lees colored evacuations. OreeniBh, vellow, brownish, 
«ren blackish and quite exceptionally fianguinolcDt discfiargea have been 
observed. The rice-water stools may look like limpid water; more fre- 
quently, however, the presence of grayish ahreda and flocculi results in some 
turbidity of appearance. 

In quantity the evacuBtioua rarely exceed one pint at a time. Still, 
tren at this rate, it is readily seen tliat six or seven quarts may be voided 
in 'H hours. The fiakes and flocculi are composed of leucocytes, detached 
epithelium, and mucous corpuscles. They form a distinct SL<dimeut when 
iicc-wnter discharges are allowed to stand. Granular debris from the dis- 
intogmtion of epithelial cells is also present in groat abundance. The 
iMction of fresh rice-water stools is always alkaline. Oenerally they are 
quite inodorous. When allowed to stand, the flocculent portions, as already 
^:at«d, sink to the bottom of the vessel, leaving a supernatant limpid, 
vjhitish or gray fluid. 

Macnamara states tliat "this separation of the material into two parts 
t&kes place rapidily in many instances, say in from one to three hours, 
and is evidence of tlie severity ot the disease: for if the more solid matter 
of the dejecta collects in the lower part of the fluid very speedily, it 
indicates the complete death and disintegration of the organic matter. On 
the other hand, if the separation of the fluid and more solid components 
takes place slowly, it is on occouut of the evacuation containing a cuu- 
eiderable quantity of comparatively healthy mucus, and the cASe, so for, 
allows of a more favorable prognoais." In eplte of thia authoritative 
statement, we are not of opinion that any reliance ehould be placed on the 
prognostic value of tlds aimpie teat. 
\ jjicroeoopicnlly examined, the flocculi, as already stated, are found to 



oonaet (^ a oonglomemtioti of cells, showing more or lees disiiitoffratioD. 
In addition tnwHBoa of aoOgli^a, and various bacteria arc present in mora 
or leea abnndanoa. But although baetoriu and vbHoub other organisnu 
have been beld at diiterant times and hy different observer§ to confititutd 
the exciting oatue ol bludt^ru, it wiia not until Koch inuuguntted the en 
of pore onlroree in solid media that the Bubject anddenly emerged from 
ttie domain oi in^aioiu Bpeculution to enter the territory of exact reseurclt. 
However interecmig, therafore, esuecially from the historical standpoiul. 
the yiewB of Brittan and Swayiie, KJob, Hallier, Thome, Nedswetzky, Pacini 
and others may be, we caniu it give them space here. ' Nevertheleas this 
much maybe said, namely, ihiit none of these organisms liav^ couclu^iyelj 
been ahown to be peculiar to cholera, or to be invested with powers of 
speoiflo infection; and that t^ Ku^-li beicuigs the credit of luiving fonnJ a 
. microbe that>ciiiite apart fr<>ni iNibnirnosticsignificunce, iu all probubilitr 
hoa a oaonJ niatjon to the Uiocnn. 

Examined chemically the stooU are foondto omnit mainly of adihts 
aqneouB solntion of Tariooa aalta, notably sodium eUoride, M»im"n'i" 
cu'bonate, and Bodinm phosphate. Potamm. «lls are eitiieriwtatin 
present or occur only in traces. The entire ptaj^artixm d aolid Mittai 
Taries between one and two per cent. Albomen and other organio (»■• 
ponnds are likewise foand in veir small qaantitioB, 

Parkes has examined the cholera disonarra at dlfferant perioda id fiu 
The following table shows the restUta of hiB aoalyaea: 

ANALYSES OF THE EVAGITATIONS IN OHQLEKA. 



Dianhceal period. . 



Developed aod moderate algid sta^ . 
Commencement of reaction 



lOWI.S 
lOU.O 
1008.91 
I0IT.83 



I e.OSG 9.1 

17.SSS 

4.S8»| 8.1 



* Notwei^hable. 
On the other hand Papillon ' obtained the following reenlte from tvo 



a 

9T.15 
0.08 
0.85 
0.15 
0.94 



analyees: 

Water, .98.12 

Amorphous matter, . . ,0.14 

Alkaline chlori dee, . . . .0.69 

Alkaline lactates, . . . .0.12 

Alkaline sulphates, .... 0.96 

Phosphates, 0.05 

Loss, 0.02 0.80 

100.00 100.00 

' All the more important observationB gennone to this subject will be found ii 
Part n. of this volume. 

' Journal d'Anatomie et de Physiologie, Paris, 1805, 
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t^^^Kbe Btools are tinged with blooii and begin to hnvc a disigreoabli^ or 
ItRsB fetid odor the prognosis is much more iiiifuvorabiu, thHU when they 
ountinne to be merely watery or whey-Iike. 

The exact pathological aignilicance, or rather the precise pathogeny of 
thl« copious and tuniultuoua flux remains undecided, in epite of all that 
has been said and written upon the subject. Probably it is in a great 
measure due to the local irritation of the specific infective agent of cholera, 
■whether this reside soielv in tlie microbea or is conveyed by other mcana 
to the mucous coat of tlie intestines. But that vaso-motor disturliances 
are largely concerned in its production cannot bo questioned, in spite of 
the op]Ki»ug views of eminent writers. 

In view of the latest [jarasitic doctrine concerning cholcm, it is decidedly 
interesting to remember what, years ago, was written by Lebert on the 
origin of the svmptom under discussion. As the result of an extended 
experience, this careful observer saj-s: "The anatomical changes, the 
hyj)era5mia of the mncone membrane, the distention of the mesentenc veins 
' with tliick blood, tho ecchymoees and hemorrhagic suffusion of the mucous 

I membrane, the swelling and very great softening of the lymphatic appo- 
ratns of the smnll intestine, are, I am convinced, not the cause of tlie 
rice-water stools, but are, with the stools, the effects of a vust development 
of cholcm germs, which intonBcly irrit»t« the lymphatic portion of the 
small intestme and excite a rapid nyporsecretion, like poisoning by arsenic 
and other metallic salt*, and like the action of the very severe drastic 
purgatives. The view defended by Grieeinger, that the rapid and active 
transudation from tho intestinal mucous membrane and the different 
catarrhal and dysenteric affections may be excited through the condition 
of the blood itself, has. it is true, much in its favor; the infection of the 
fcetus with cholera through the mother, for instance, lends it Gup]>ort. 
But when this author entirely rejects the local action of cholera germs, he 
goes, in this respect, I bi'lieve. too far." 

And again, touching the vie\r which assumes that cholera is merely an 
intense hydrorrhagin with consequent thickening of the blood, he writes 
that it is "as much strained as the older neuro-patho logical, electrical, 
and other hypotheses." In summing up, the same author says: " Much 
obfitiurity still hovers, however, over the effects of cholera on the whole 
organism — an obscurity which can only be cleared up by accurate clinical, 
histological and chemical analyses. According to onr present histological 
knowloiigc, beside the thickening of the blood, we find the different 
tissues and organs undergoing degenerative processes, which not only pro- 
duce grave disturbances, but also introduce into the organism from the 
degenersteid tissues injurious products of metamorphosis. Nothing is 
more instructive in this regard, perhaps, than tho tolerably constant par- 
ticipation of tho kidneys in the cholera process, and the manifold effects 
resulting therefrom." 

It has been previously pointed out that at times the watery transudation 
is not discliarged from tJie bowels. This is quite probably due to a par- 
alytic condition of the intestines. Cases showing this peculiarity are 
generally grave, and when death occurs the intestines are found to be filled 
with the characteristic fluid. Formerly it was customary to speak of c/iolera 
ticea, whenever such a condition was seeu. More recently, however, the 
term has been given up, as apt to convey the erroneous notion of a special 
and scjtarate variety of choleraic disturbance. 

II The varying quality and quantity of tlie fluid stools of cholera are not 
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without practical importance aa regards prognosie. The moat favorabin 
condition is wlien they occur with moderate freaneucy and continue to sho» 
traces of coloring matter, in spite of their othorwi'se w»tery appearance. 
Yerj' large fltoolB are of course unfavorable on account of the eevere drab 
on the Bystera implied by excessive transudation. In the eome way it ia 
not a good sign to witness a more or less abrupt ceesatiou of discharge^ 
while the other eigns of the disease continue or even grow worse. De- 
cidedly blootiy stools are always ominous. Early in the disease they mean 
intense hypcnemic irritation of the mucous membrane. Later they denote 
various degenerative processes with necrosis, ulceration and the like. In 
almost all coses the small intestines are the source of whatever bloody ad- 
mixture is observed in the stools. 

Vomiting is a less constant symptom than diarrhtea, althonsh in the 
great majority of eases it soon follows the first discharges, iven whun 
vomiting fails to take place, the occurrence of nausea shows that tho 
stomach is at all events aEEected by the disease-procJ3SB. That storaacliie 
digestion is early impaired or abolished lb further shown by those ruro 
eases where very late vomiting still brings up remnants of undigeste<l food, 
and again by autopsies in wuieh mosses of ingeeto are found almost un- 
changed in the alimentary canal. 

In point of frequency the attacks of vomiting vary considerably, occur- 
ring from ten to twenty-four times in as many hours, or coming on only a few 
times throughout the entire course of the disease. Indeed, as previously 
stated, aomw very grave attacks end in death without vomiting having oc- 
curred at all. 

Initial vomiting rids the stomach of its contentji. At first there niaj 
be painful gagging, and visible exlioustion follows the act. Later, howevi-r, 
witli increasing frequency of vomiting the fluids are ejected without ap- 
parent effort. 

They seem to well up from bflow by involuntary painless re^irgitatiou 
and issue at the mouth in a steady stream. Less frequently they ore throBt 
out convulsively in interrupted jets. The quantity of the vomitus depends, 
cmteris paribus, upon the quantity of fluid which is taken to satisfy the 
patient's constant thirst. But even when little fluid is allowed, the copi- 
ous regurgitation clearly indicates that gastric as wellos intestinal hydror- 
rlu^ia may take place in cholera. This is further shown by the investi- 
gations of Schmidt," who found urea and ammonia carbonate in the 
vomited matters of cholera patients. The character of the ejected fluid, 
as previously pointed out, depends at first upon the nature of the stomach 
contents. Soon, however, it assumes a distinctly watery oppeorance. In 
the limpid liquid, flocculi float in greater or less abunaance. In a word 
the vomitus now resembles completely the rice-water discharge from the 
bowels. Blood ia an occasional slight admixture, but profuse gastric 
hemorrhage is unknown. AFinge and v. HOnigsberg have reported the 
occurrence in rare instances of chocolate-colored discharges, simultane- 
ously from above and below. 

Among 1,C00 cases observed by Drasche, he foiled to obBerve such a 
phenomenon in a single instance. 

The specific gravity of watery vomit may be as low as 1005, rarely it is 

' Charakt«ristik <ler epidemischen Cholera g^enOber verwandt«n Transuda- 
tions! anomalieen. Eine phjBiologisch-chemische Untersuchung von Carl Schmidt 
Leipzig, 1850. 
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liigher than lOIO. Its reai'tion, aa u nile, is Bour, altbougb some obHen-cra 
re]x)rt to havt- found it nontiul or evuu alkaline. 

The proi>ortioii of scHlium chlorido is much loss tlian in the alvine 
itiactutrgee. 'I'he presence of albumen la affirmed by Lindsay and Heller. 
Schmidt, on ibe other band, was unable to detect it. Bile pigments in 
BDUill quantities are an almost constant admixture. 

Tlic MMiiueut which the watery vomitus deposits shows squamous epithe- 
lial cvUs (rarely cylindrical ej)ithel*ium). mucous corpuscles, granular debris, 
Mid uftuii fut droplets. Lindsay rejwrte finding sarcinfe, the result of 
fermcntatiuu. Such an occurrence must bo quite rare, since the cholera 
atlMck ie usually of so tempestuous a character that time for fermentation 
is not provided. The finding of vibrios is likewise infrequent and, as a rule, 
4ilutiot4.>s that decomposition lias occurred in the fluid outside of the body, 

A point of considerable importance, especially as regards medicinal 
treatment, is the conilitiou of tno gastro-intestinal surfaces in relation to 
its iMwers of absorption. Now it is certain that tho aseimilative capacity 
ifi always much reduced. Nevertbeiess in some cases it does not si^cm to 
bo completely abolished. Hubbeuet,' Ducbaussov,' Wagner,' and 
others have shown that large doses of stryclmia, belladonna and other 
^fowerful drugs were inert when introduced into the stomach during the 
attack, whereas injected into the blood, their physiological effects were 
still obtained. But in 1855 Drasche instituted a series of obserrationa 
'with readily diffusible substances such as iodide of potassium. And as 
the result of his positive experience he claims that some absorption must 
take ]>lacc. even auring the period of attack. 

Griesingor lias also pointed out that ingested substances are by no 
means always recognizable as such in the £schurges, having undergone 
alterations as regards their color and smell. 

On the whole it seems that the importance of this matter justly entitles 
it to further accurate study, with the aid of modern methods of 
experimental investigation. "But this much we know, namely that during 
the height of an attack, the function of the gastro-int«stina1 mucosa is 
so complotuly reversed tliat it becomes a traueuding iu place of an alisorp- 
^To membrane. 

The appearance of the tongue changes with the development of the 
•liffcrrnt stages of an attack. Being Tese an index of the state of the 
digestive organs than a result of the patient's general condition, which is 
better ju<iged from other symptoms, it follows tliat no great weight at- 
taches to lingual appearances. Participating m the changes of other distal 
organs, we find it growing cold and blue, or even blackish as the attack 
advances. Flat, flabby, moist and coated with a moderately thick layer 
of zrayisli material, in tlie earlier stages, it becomes cleaner, and appar- 
ently smaller later on. AVhen a ti'jihoid condition develops, it grows dry, 
and ]]arched, its color clianging to red or brown, and crusts api>earing on 
ita surface. 

While the appetite may remain unchanged in the prodromal i>eriod, 
complete anorexia characterizes the fully developed attack. When ques- 
tioned, pntk'nts complain of a bad taste in the mouth, but voluntary state- 
ments regarding its presence are rarely made. 

It is qnite different with regard to third. This is oueof themostcon- 

' Ben.ht Ober die Cholera, etc. Berlin. 1848. 
'Uu»>lt(^ lies li<)i>iU>ux, ISM. 
^^^ '8i-biuiills JabrbQoh.>r. vol. US. p, 249. 



234 ASUTIO CHOLBRA. 

atant and tronbleBOmo Bymptoms, as woU as ono of the earliest ami most 
pereistont. Thepoor eufferers crave cold drinks to satisfy their flense of 
internal heat. Flnids are eagerly swallowed only to be immediately re- 
jected. Vomiting again iiiteneines thiret, and a pttifol eirrulus vilumu 
may thns be inaugurated. Even during the period of conval^cence thirat 
may long remain as a troublesome accompaniment of gradual restoration. 
Of course the immen§e drain of water through the oopioue intestinal flm 
ia aoooantable for the inteneo thirst of cholera patiente. In profnee hemor- 
rhages^ it is well known that excessive thirst forms a cbaractoristie jik- 
nomenon. ■ ' 

The Abdomen. — At the oommenoement of am attack many patimtr 
complain of griping or colicky tmoib. The abdomenmay be quite tendnto 
the touch and more or lees firmfy retracted. I^ter on the mnaoles reUxnd 
a flabby, doughy condition develops. EUpilsfion then readily reradi th» 
weeence of gotgling fluids. Suoonnion sonnds may be loud and dirtiiMt 
When the patent suddenly shifts hia position, saon noises may be pbrnlf 
heard at some distuioe from the bed. 

Singultus may occur at any time daring the ooons of the disease, bit 
it is most freqnentlT observed in collapse, when it may replaoe vomhiiK 
Though very troqblesome it is an onimportaQt sign, and dehotes iiuni^ 
the participation of the diaphragm in toe violent muMmlar contnctiiw 
that accompany the disease. 

Very soon after the onset of profuse mte^ discharges, decided daaga 
are witnessed in connection with 

The Oi^^ans of Circulation.~Among the early efleets of cholen 
infection we often iu>tice violent p^pitation, aooompanied by aniiety, 1m, 
and a vague aense of distress. This soon gives war to Toan positive i^ 
of disturbed circulation. With advandng transaoatii^ Vbn hearth aotmi 
grows feeble, the apex, beat is diminished or scarcely perceptible, tbt 
BVHtolic Bonnds may be re^daoed by a &int blowitg mnnanr, and at ki^ 
tne second sonnd is no longer heard. 

Pericardial friction sounds have been described, and accounted for on 
the supposition of dryness of the sac This may appear plausible at fint 
sight, but the fact that such sounds occur so rarely strongiy militates 
against this view. Pericardial dryness is without doubt a constant accoo- 
paniment of the excessive intestinal transudation of cholera. But when 
friction sounds are plainly heard, they denote pericarditis in cholera as vMl 
as in any other disease. 

The area of cardiac dullneBs has been r^)eatedly foand diminished, and 
the inference drawn therefrom that the right side of the heart becomtf 
distended only quite late in the course of an attack. Indeed Macnaman, 
in his most recent publication on cliolera,' asserts the accumulation of 
blood in the right side of the heart to be a post-mortem occurrence. In 
spite of this statement it appears to bo more in accordance with analogous 
events in other diseases to interpret this phenomenon as due to an ante- 
mortem acute dilatation, resulting from increased demands upon the work- 
ing force of a much-weakened dilatable organ. On the other band it will 
not be disputed that dilatation occurs rather late in the course of an 
attack of cholera. In this connection it mav also be stated that Johnson 
does not believe in a cessation of circulation from cardiac debUity, as seen 
for example, in exliaustion. According to him the right side of the heart 

' Articlu " Cholera," in Quaia's Dictiouat^. 
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!l>c<y)ines fiUoil with blood, and circulation generally is impeded io conse- 
Iquenoo of a flipwt mechanical obstruction of the onward course of the 
iblood. Tho further view, long &dvot^tc<l by him, that the collapso of 
icholera as well as the other eymptoms of that condition are due to ob- 
iitructed pulmomur circulation from arterial spasm excited by tho virus of 
disease, he entertaina to this daj'. For at the recent debate on cholera 
before the Royal Jledical and Uliirurgical Society,' the presiding officer 
l«>iii([ no other tlian Dr. Johnson, he took pains once more to present an 
'•rrHV of facts borrowwl from experimental physiologv and a series of argu- 
int'iit« of a more theoretical nature, all of which, he held, distinctly supported 
bis wi^II-known doctrine. 

; T/iif fiuige. iVs a rule, jmri pamm with the diminution of cardiac 
'ftction, progressive changes are noticed in the character of the pulse. At 
ifirst there is increased frequency, amounting to 100 or 120 beats per min- 
ptoj later on the pulse may run down to !)0 or even 80; still later it gener- 
jsllv rieoe again to 140. Simultaneously with its primary acceleration, the 
Npolse gmws small, feeble, and soft. After a while radial pulsation is re- 
mlucod by a mere flickering undulation. At length even this ceases, al- 
jiltough death still lingers for minutes or hours, and even the possibility of 
;iecovery remains. 

\ in pronounced collapse, pulsation is no longer felt in the larger vessoU 
jninb as the carotids, brachiais, and femorals. At times, however, the 
ipulse though exceedingly feeble may be felt to thf very end. And this may 
[ occur even in cases running a rapid course. On the other liand in a certain 
proportion of " ftiudro^aut " cases, it disappears early, never to return. 

A renuu-kable fact in this connection doGerres mention here, namelv 
that peripheral pulsation may be quite imperceptible while the hejirt still 
throbtj so violently as to caufie the ))aticnt to complain of precordial pain 
' and oppreffiion. 

The thickening of the blood and arterial spasm (Johuson) may esplain 
this phenomenon. Besnier ' and Lorntin ' have found that sphygmographic 
tracings taken during collapse show an almost horiaontfil line witli oa«- 
vional faint elevations corresponding to the diastole. Lorrain also states 
that dicrotism when present is more marked at night than during the 
day. 

In slow reaction the pulse remains small, perha[^ fliiform, readily com- 
preeeible and quite fi-equent. In <|uick reaction it is much less compres- 
wble and often decidedly boundmg. In the so-called typhoid reac- 
tion, the pnlso may be ample, but it remainscompressibie, and often shows 
; marked dicrotism." It has little stability, and sUght causes produce de- 
icided acceleration, that quickly subsides when the exciting cause ceases to 
[ be operative. 

Searle' on opening arteries during the attack saw the blackish blood 
exude slowly. DieSenW^h* and Magendin" found the exposed arteries thin, 
' narrow, lax, in places almost collapsed. When cut into, some vctiecis were 
found em))ty. Once in the case of a moribund patient, Dieffenbach intro- 
duced a LAtheter from a slit in the axillary artery almost into the heart. 

' London Lancet, Mnrch 28, 188.1. 
I ' B««nier, Rechcrches siir la nono^'niphie et le ttaitment Aa i-holera. Tliese do 
Parim. ISfl". ' Eludes de niedeoin« cliniiiue. etc. Paris. 186S. 

* L'hulurn: Its Nature. Ciuiae and Tr^attiient, ett^ London. 1800. 

• ObM-n-utJons plivsiolu^ques el chinirgiculea fuitvs sur lea choleriques. Ber- 
Jia, 1835. 

^^^eooa BUT k cholern morbus, etc Paris, 1883, 



AMAliC CHOLEI 

But no blood flowed from the iiiBtniinent, nor after withdmwai was any 
found in ito interior. Little clots bayo also been seen in the arterial lunivti, 
while life was not yet extinct. In sharp contrast with this arterial enipti- 
iiesB we find venous eti^nation occurring daring the progress of the attaiii 
Tlie never-absent livitfity or cyanosis is m part expkinnl in this way. Ex- 
treme cyanosia is favored by the darknesiS of the blood and previous pt'etbon. 
lu auEemic cholorotic, or cachectic pereons this bluish or purpltsli hue it 
replaced by a more leaden lividity. 

In consequence of venous sti^nation, as above mentioned, the esltriuil 
veins, especially those near the heart, aometimeB rise considentbly alxm 
tln> k'vel of the skin. The vis a teri/o may be so reduced that no blooil, 
or only very tittle, issues from an opened xkw, although the Tc-«&el may be 
found fully distended with it. 

Owing to the rapid serous depletion the previous plumpneM of the bwij 

Suickly diaappenrs. The tissues, in plac„ of being bathed in healthy seroni 
uid, are called upon to give up their own jnicoa. Emaciation is therefore 
speedily developed, and may progress to \a extreme degree: as Marot h$t 
tersely expressed it, choleroics even d ring life-time become cadnvcn 
{lea cftolert^ites h cadavirisenf). 

Aecordmg to Grocfe,' except during the agony of death, retinal cirdi- 
lation continues; but in no other pathologioil condition is the volumtof 
retinal blood found so much reduced. 

The profound blood-stagnation witnessed in cholera is brought alwut 
by a combination of causes. It is in ] 3 measure due to the great tliii'k' 
ening and increasing viscidity of the id. Grieeinger has pointed out 
that the redueed temperature, eapociftuj pronounced m the distal ports of 
the body, is also a factor to be taken into account in this connection- 

Another pot«nt cause of this stasis is the great reduction of conlian 
power. And there can be no doubt that in many cases death in the period 
of collapse is the immediate consequence of heart-failure. The nutritioi) 
of the central organ of circulation must quii'kly suffer along with that of 
the body at large. An added cause of cardiac weakness may be found in 
disturbed innervation, so often seen where sudden abdominal disease-pro- 
cesses are lit up, andbesidesall these causes the specific action of ptomoinea 
or other poisons belonging to cholera doubtless greatly influences the en- 
tire voso-motor apparatus. It is in this way that we may admit the factor 
of vascular spasm so strongly insisted upon by Johnson and his followers. 

The biooa is necessarily changed both quantitatively and in its compo- 
sition, by the enormous intestinal hydrorrhagia. A primary alteration 
due to specific infection has been often assumea but never positively dem- 
onstrated. 

As regards the diminution in volume, it is of course proportionate to 
the amount of transudation. In some very severe cases Monneret' was un- 
able to collect from the body more than eight or ten ounces. 

The specific gravity of choleraic blood-serum has been estimated vari- 
ously as 1036 (Herrmann), 1044 (Wittstock), and 1057 (Thomson). 
Healthy blood-eemm, according to Garrod, has a specific gravtiy of 10'28. 

Various microscopical alterations have been from time to time described 
as occurring in the corpuscles. But it does not seem that observers hate 
been able to discover any constant and characteristic change. Wo will, 
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Uiprcforp, not examine tlio theoretical statoim'nte advanced by different 
writi-re Ut a«x>unt for such chungee, as thoy elaim to hiive found. ' 

We may mentioik liere, however, that an inerenee in the projxjrtion of 
KiKXK^jTtos to colored corpust'les \b tolerably certain; but its pathological 
signiGcnnee is in eiery event a mediocre one. 

The tiiickening of the blood, as already indicated by the figures ehow- 
ing iQcre&Bod specific, gra^"ity, is further shown by tlje tarry or eyruppy 
condition of the fluid as it flows from the living body, or as it is found m 
the cadaver. Coagulation is imperfect, and no serum, or only ven' little, 
IB seijaiutcd from the clot. Shaxen up in contact with air, the darTt color 
is transformeii into a reddish tint. Schmidt found that the maximum 
thickiieiss of the blood wae reached about 3G hours after the first marked 
symptoms of an attack. During the period of reaction the blood quickly 
imbibes the previously lost water — a circumstance tliat may iwsaibly ac- 
count for the persistence of thirst. 

The large proportion of urea present in choleniic blood also denorvoe to 
be mentioned. It was noticed by O'Shaugnessy * as early as 1832, Mar- 
chand,* Scharlau, Garrod,' Schmidt, Hel&r and others confirmed it by 
bspqtient examinations. O'Slmngnessy found as much as one grain of 
urea in an ounce of blood, which is much more than ortUnarily occurs in 
Bright's diseajie. The enormous loss of water of course results also in an 
' increased proportion of the other solid constitnenta of the blood. Thus 
we find more salt, more phospliates, and more potaeeium compounds than 
nomml. 

I The Respiratory Apparatus. — Tlie term cholera aephyxla, as Asi- 
I »tic cholera huj^ been fn.f[uently called, Bufiicientlyindicat*s that circulatory 
and respiratory disturbances may come so prominently to the front as lo 
push other pymptoms relatively into the Ijackground. 
I In the milderformsbelonging to theasphvxiftl type, if tvpe it deserves to 
be calletl, there is seen the phenomenon know as '' air-hunger," associati'd 
with which there is a sense of heavy oppression. In more violent caaes 
there is intense reBpiratory agony, with interrupted, exaggerated, acceler- 
ated breathing. All the remaining force of the patient seema thrown into 
the one gniit effort to catch his breath. But extreme cholera d}-spncea of 
this kinu is only rarely seen. On the other hand, it not infrequently hap- 
pens that a patient passos through an entire attack of cholera without 
Tiifiblc clmnges in the mechanism of his respiration, From beginning 
to end breathing remains natural. And even in fatal cases, patient* may 
\te for hours in pulseless collapse without any apparent interference witt 
normal respiration. 

in most inetancce, however, the thickening of the blood quickly fol- 
lowing npon the copious serous transudation, marks the beginning of ai- 
t*'red lireathing. which, as just state<l, may result in violent dyspniBa. The 
6k't tliat, even In such extreme cases, auscultation reveals no local change 
lulequutu to explain the tlyspnoea. taken iu conjunction with the further 

'Tlie most recent investigations concerning' the UlooJ alterations of chuktu 
wilt br' toiiiid tinder Morbid Analuniy. 

■ Report on Ihe Cbciuicn.1 Fntholo^ of the Maiit^mvnt Cholera; coDtainlnK- 
annlVM^ of tlie blood, ilcjectionx, cU\ London, 1832. 

UeJ*er iIon Vorkoninien dus Hiirnlolta, etc., ia Erdmann's Journal fOr prak- 

Q Cholera. London Journal of 
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circiimstMiicc that post-morteni examinations give negative pulmunuy eri- 
deace, nuturally maWea \w look c'isewliere than hi the Inngs for an cipht- 
nation of cholera-dj-spncta. iVJid indeed it ia not a stniined iwRonin- 
tiou wtich makes the altoretl condition of the hlood ami the weat- 
ened befcrt roBponsible for the difflcult breathing. The blood is thick and 
viscid, it stagnates in the reins and cupillariee, and although there in not 
enough of it to k>ad to wdeDia or marked oongeetiop, yet the heart is un- 
able to propel it. Oxi<lation is neecsRarily imperfect. Cyanoeie of tlu 
frarfaoe thus indicates whfrt may be termed pulmonary cyanosis. In 
other words there is a decided preponderance of venous over arterial blood. 

We coiicUide, therefore, tnat the dyspncea of cholera ia preeminentij 
a cardiac and b^amatic one, and that pulmonary disturbances play a seoond- 
ary rfile in its production. 

Attempts have been made to measure the diminution of respiration bf 
aneiaminHtionof the expired air. Although scienti tic accuracy can hanllj 
be daitned for these investigations, the conclusion ie nevertheless wor- 
raoted tliat a noticeable diminution of carbonic acid exists in the expired 
tur of cholera patients. 

Claiuiy and Baruel even went so far as to assert that in the gravercaea 

the air was returned from the lungs nnchanged. Davy found a reduction 

of two-Uiirda in the amount of carbonic acid exhaled, Rayer also i]i»- 

. oorered a marked lessening in the amount of oxygen absorbed. (Laveran). 

Doyire' made as many as 70 analj'ses of air. and found the redurtion 
proponionato to the gravity of the case. He concluded from his exsmi- 
nationi that the quantity of oxygon coneutued and carbonic acid prodticni 
became progressively less until the end. And further, that a retnrn to 
more normal respiratory conditions marked the advent of reaction. 

The asphyxia of cholera differs, tlierefore, from ordinary suffocation 
in that the pulmonary condition is one of ancemla rather than congestion, 
and farther in the fact that in cholera, cardiac disturbances precede fori 
long period the pulmonary disorder. 

Again the dyspncoa of cholera at times becomes a veritable orthopnna. 
Drascne believes that a tonic spasm of the diaphragm may account for this 
symptom, which is generally associated with precoi^ial pain and great sni- 
iety on the part of the patient. The respiratory rhythm may be changed 
in such a manner that one deep inspiration is f ol lowed by a number of short 
expiratory eflorta. 

It has been already pointed out that the expired breath of cholen 
patients often feels quite cool. The number of respirations varies witbin 
wide limits. There may be only eight per minute; and again the nnni- 
her may exceed 45. 

Bomberg has called special attention to the marked diminution of sensi- 
bility on the part of the respiratory mucous membrane. Accamnlated 
secretions, or irritant vapors, excite no reflex cough. The tracheal rattle 
is not heard in death from cholera. 

At the height of the attack, visible respiratory movements of the chest 
may be absent. Auscultation still elicits a faint inspiratory marmnr, bat 
expiration is noiseless. 

Drasche frequently heard pleural friction sounds, but other obsen'en 
say little or nothing, about their occurrence. 

In the period of reaction, bronchitis and various pulmonary inflamma- 

' Comptes Keodus, 1849, and Memoire sur la Keapiration, etc, Paris, 1863. 
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tious are obBerve], in eome epidemics forming the rule, in others consti- 
tuting only uKceptiona. 

A frequent but bv no means constant respiratory disturbance, known 
as the vox ibulerka, conBista in a marked alteration of the voife. At first 
tliere may bo only sltglit hoaraencea. This is followed by more docidtid 
hoskinesH, thuu comee a mere whispering voice, and finally complete aphii-' 
nia. The chance in the imtient's voice ie not necesearUy in correspondonro 
with his genemf condition. Draschu states that he found pntients at the 
acme of a rapidly developed attack able to talk plainly. On the other 
hand the first appearance of loose bowels may be immediately followed by 
s cliangcil voice. Indeed in some " finidroi/anl " cases complete aphonia 
appears simultaneouely with the initial discharges. Yet there can bo no 
doubt that the voice may improve without any amelioration of the patient's 
general condition. 

Dryness of the larvnx and vocal chords, or an atonic condition of the 
laryngeal muscles have generally been invoked to explain this singular 
phenomenon. It has been pointed out by Dmsche, however, tliat dis- 
turbod innervation is apt to be the chief factor in the production of the 
vox cholerica, and in the light of modern research this is the projier ex- 
pliination of the peculiar phenomenon in question. 

The Temperature. — As soon as the transudation of fluid into the 
intestines leads to disturbed circulation, the peripheral parts of the body 
begin to grow cooler. From the hands, the feet, the ears and nose, the 
coolness gradually extends over other parts of the body, until at len^h 
the entire surface may have an almost icy feel. In marked contrast with 
this objective coldness, which has been often borrowed to designate one 
period of the attack as the algid sta^e, we find the subjective sensation 
of heat that so many patients complain of. 

It is a noteworthy fact, however, that although the thermometer 
indicates a decided falling off in the bodily heat, nevertheless this is by no 
means commensurate with the sensation of coldness communicated to the 
palpating hand of a healthy jterson. Griesinger accounts for this apparent 
discrepancy on the ground of a reduction in the loss of surface heat by 
irradiation from the skin, as evidenced by the slow rise of the thermometer. 
And he further believes that the clammy feel of the moist skin conveys an 
(■xaggcrated idea of actital coldness. 

This certainly ia a very plausible view of the matter, and may bo ac- 
cepted as sufficiently explanatory of the phenomenon. The slow rise of 
tho thermometer may also explain the difference in the figures giviin by 
several authors. It is important, therefore, whenever accuracy is desired 
to allow the instrument to remain in position at least twenty minutes. 

The rapid vacillation of the temperature of the body is a peculiarity 
iH'loiiging m a greater degree to cholera than to most other diseases. Thus 
it may happen that a difference of Bevenil degrees, up and down, oci-iirs 
within an hour. Warmth is likewise veryunevenlydistributed throughout 
the iMdy, one part being quite cold, whereas another still feels decidcilly 
warm. 

Whenever the coldness of the body is at all pronounced and uniformly 
diBtributc<l, its degree affords a sign of the gravity of the case. Indeotf, 
in very mild attacks the body-heat may remain normal throughout. 

The observations of Casper, Czermak, Magendie, Burgii^res, Monneret. 
even Urtquet and Mignot, v. Barensprung aud other earlier writers are 
BBtmatWOrthy as rega^s registrations of the bodily temperature. 
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But the later reports of ZimraiTraann, Charcot. Giiterbock, Lorain, haTC 
furnished ns with more reliable figures. From these it appears that Ihe 
temperature varies considerably according to the part of tho body in which 
it is taken. The difference between axillary and rectal warmth may be 
ten or twelve degrees in the collapse stage. 

LeubuBcher gives the following table, showiug comparative average 
temperatures: 

Axilla a3.7'F. 

Under the tongue ...... 90.5° 

Upon the tongue ....... 81.5° 

In the nose ........ TB.ii'" 

On the lalm of the hand 84.0° 

Tlie temperature of the mouth is generally too low to be utilized asm 
index of the general heat of the body. The same applies to the uoetrilt 
and tongue. There can be no doubt that evaporation of moisture froio 
these parte brings about some lowering of temperature, it has be«n 
maintained by a few writers ttiat the coldness of the expired air vai m 
additional factor at work in this direction. But this is quite Improbalile. 
During reaction normal or slightly elevated temperatures aro obserred. 
Rapid falling off in the temperature ftt_ this period is a grave prognostic 
sign: and rapid elevation of temperature, except when reaction bcgiiii, 
is also an unfavorable symptom. 

In the typhoid state a regular rhythm is not discoverable, the tempera- 
ture being still subject to sudden fluctuations, from causes that e«cap« de- 
tection. Just as we find a post-mortem elevation of several degrees, so 
there may oconr a decided ante-mortem rise. The latter is found, how- 
ever, only within the body. From accurate records of T4 patients, Lo- 
rain' tabulates the following figures: 

Deep rectal temperafure. 

98.2° F. in 1 case. IM.O" F. in 5 cases 

96. " a cases. .103.3 " 15 •■ 

96.8 " 10 " 100.4 " 27 " 

98.6 " 28 " 98.6 " 3 " 
100.4 " II " 

The axilla, but more especially the extremities, show much greater oscil- 
lations. Magendie reports cases where the hands and feet showed a tem- 
perature of only G4.5 -TO" F. Lorain records the following: 

Temperatures in the mouth. — 77° F., 1 case; 80.6' 1 case; 82,4°, 
2 cases; 84.2° 4 cases; 80°, 6 cases; 87.8° 5 cases; 89.6 , 7 cases; 91.i°, 
5 cases; 93.2°, 6 eases; 95.0°, 4 cases; 96.8°, 6 cases; 98.6°, 3 cases. 

In healthy reaction blood and warmth return simultaneously to the 
peripheral parte, and the previous internal elevation sinks back to the 
normal standard. 

If reaction is interfered with, owing to the presence of complications, 
the blood may return to the distel parte, while their temperature still 
remains lower than it should be. But this does not militate against the 
assertion that diminished peripheral circulation is largely responsible for 
the low temperatures of distal parte in the period of attack. 

The Integument. — The changes occurring in the color of the skin 
constitute a prominent symptom of cholera. The distal parts are first seen 

' Etudes de inedecine clinique, Paris, 1868. 
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to loBc their nattiml huo, and invariably tJic discoloration iil»more marked 
there than over the triinJt. Pallor genBraltv precedes the lividity and ex- 
trvme cysnosia of an luh-ancing attack, 'fho reduction in tempemture 
just deBcribeci is accompanied jxtri passu with deepening cyanosis. In 
the abecnco of the latUr thu parts, as a mle, are observeff to retain tlieir 
warmth. 

Between tlie frequencT and cojtiousneas of the discharges and the cuta- 
neous discoloration a similar correspondence does not appear to exist. For 
in Boine cases a few large discharges will find the patient cyanotic to t!ie 
last decree, whereas in others, repeated evacuations are followed by only 
slowly increasing blucness. 

!n rapidly developed deep cjanosis, intense oppression, dyspnoea, abo- 
htion of refleses, anda ratni-comatose condition are not infre([uently seen. 
Indeed it was for a long time custoinsry to speak of a paralytic, asphyctic, 
or cyanotic etAge. 

Spinning cyanosis is first seen about the eyes, the finger-nails and 
ton). In thin patients the tnrge-scence of superficial vessels often becomes 
well-marked. II»morrho^ic extravasations into the skin, bnt more par- 
ticularly into the conjunctiva, have been observed as a consequence of this 
ivpletion. 

On account of unequally diBtributed lividity or cyanosis the skin often 
ussuincs H marbknl appearance. Dnische frequently saw cutis anserina 
princijiully over the chest, abdomen and arms. A great variety of hues 
may !« seen "in different cases, owing to the differences in healthy com- 

Stlexiuns. C'yanosis is not always present in cholera. In fact Levy has 
leBcribvd a separate class of cases under the heading of whito cholera, 
on atvoiint of tlie persistent absence of this symptom. 

Cholera cj-anosis differs essentially from the similar discoloration of 
other discuss in being associated with more or less marked cutaneous 
rhsnges tliat have no resemblance to ordinary conditions; whereas the akin 
in the usual diseiisos aocorojianied by cyanosis is if anything thickened. 
swelled, or tpdematous, the very opposite is seen in cholera. For in thie 
disease the ini«guinent quickly elirinke and shrivels, losing its turgescencc 
and elasticity. It becomes wrinkled at the finger-tips and in other distal 
partA A fold pinched up does not readily subside. The eyelid may be 
pulled in any direction without rcsnming its natural position, except very 
slowly. A parchment-like cntaneous hardness may develop. Itut often, 
instead of being quite dry and hard, the breaking out of a clammy sweat 
leads to persistent moistness. Nevertheless perspiration is rarely observed 
all over the body. The forehead, neck, and hands may be found bedewed 
with viscid sweat, that collects in large drops, while the trunk has u dry, 
leathery feel. Cold sweat is always a graver symptom than warm perspi- 
ration, but a favorable prognosis is not justified merely on the strength of 
a change from one to the other. 

It has been noticed that patients would sink into collai)se after the 
appearance of copious sweating, as if the withdrawal of even this small 
amount of fluid had produced a deleterious effect. More probably, liow- 
ever, decjjer causes are here at work, and the sweat, though seemingly a 
primary, is in fact a secondary mouifestatlon. 

The touch of a moist choleraic skin may very aptly be compared to 
that of amphibious animals. 

Cholera sweat has an alkaline reaction in collaiutc. Later on it again 
r. 
16 
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Gataneoi:# sensibility may softer to sach an extent that nnapismB, 
blisters and other irritants produce no visible effect 

Drasche states that when blistering does occnr the patient e^gperienoes 
no pain therefrom. Cauterization singes but does not, according to Gries- 
inger^ lead to blistering of the skin. 

When cut into> the skin looks bloodless^ the serered edges do not gape, 
and the general appearance is that seen in the' cadayer. 

That cutaneous and subcutaneous absorption is rarely completelj 
abolished has been shown by many experiment trials. That it is tiwm 
more or less impaired is emallj certaik^ ^ 

The loss of cutaneous eJasticity^ coupled with the ghrJTilring and atro^y 
of the underlying soft parts, results in such changes of facial expression 
that patients are scarcely recognizable. Perhaps the most conspicuou 
alteration is witnessed in connection with the eyes. The lids are not 
moved oyer the entire sur&ce of the bulb. The latter falls back into tine 
bony orbit, and even the cornea may become somewhat wrinkled on account 
of loss of intraocular fluid. Often it is seen to be dry, speckled with accu- 
mulating dust, and later it is quite opaque. Seitz has seen the cornea 
undergo rapid softening, becoming converted into a pappy substuice. 
Mummification of the sclerotic, especially in its lower segment, is often 
observable. Extravasations into the conjunctiva^ the choroid and sclero- 
tic have been frequently noticed. 

The general atrophy and rapid emaciation seen m cholera belonfls in 
like degree to no other aisease. The face especially, as alreEMlylMated, wows 
a marked wasting that results in an expression of countenance not eaalr 
forgotten when once seen. The chief characteristics of tibis facies cm- 
erica having been previously described, need not be here repeated. 

In advanced cases the extremities appear to consist solely of bone and 
wrinkled skin. 

\\lien pathological accumulation of fluid distends the skin or fiUs the 
<*avities of tlie body, a speedy absorption is inaugurated with the onset of 
<;holera. Barlow lias narrated the ease of a man suffering from dropsy, who 
passed large quantities of watery fluid, and though he became livid and 
claniiny, made a good recovery. But " when he began to recover from 
cholera his appearance was almost ludicrous, from the manner in which 
the integmeut hnng loosely about him." Similar instances have been altfo 
described l)y other writers. 

The Urinary Organs. — The kidneys secrete only sparingly shortly 
after the first onset of the disease, the urine having a high degree of con- 
centration. Soon only a few drops at a time are passed, and a little later 
entire suppression supervenes. But in some cases the last-named symp- 
tom is a])sent. Patients have stated that urine flowed from them along 
with the rice-water discharges, and their statements have been verified by 
competent observers. 

But the (;oiuplete suppression of urine in other cases is equally certain. 
Kow the .structural altenition of the kidneys at the early period when 8U]>- 
pression first occurs, is quite inadequate to explain this remarkable mani- 
lestation. 

In acute and chronic nephritis the actual histological damage is much 
greater, and yet some urine is often secreted until the very last. But in 
cholera the early appearance of albumen makes it quite probable that cir- 
culatory disturbances cause the symptom in Question. Becent renal experi- 
nientation has clearly shown tliat diminished arterial tension may lead 
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to albuminuria. Vptiohb stasiB may have and does have a like effect. 
Uoth fttctoni arc ])re§ent in eholeriL, and it is reasonable to suppose that 
albuminari&andsiippreeBion of urine precede the more deep-seated patho- 
logical changes that choieraic kidneys undoubtedly undergo. 

It is very creditable to Griesinger, and L, Meyer to have pointed out 
the poesibility of explaining the sympttims under discuBsion in this me- 
chanical way, long before positive experimental evidence was obtained or 
obtainable.' 

Cholera patiente often complain of a desire to micturate without the 
ability to pass water. Under tnose circnm stances it may be found expedient 
to introdnce a catheter. CienemJly, however, little or no urine will flow 
from it. Nor is it always an eaay matter to introduce the catheter, on 
account of the violent urethral spasm provoked by attempts to pass the 
instrameiit into the bladder. Anuria may persist for hours and days. In 
some cases it has been obgcr\-ed to lust over a week. The reappearance of 
urine witnessed in reaction tnuy once more give way to suppression, as 
the patient pasBes into a typhoid state. 

Anuria enould not l>o confounded with absence of desire for micturi- 
tion. The catheter will decide the question as to which condition prevails. 

In 13 cases carefully watched by Lorain, urinary secretion was resumed 
between the eecoud and eighth days of the disease. The following table 
indicatea the 

^mounf of Un 



The nrino of the early stage of an attack of cholera is rich in salts.'it 
depoaita urates, and, as already said, may contain albumen. The first 
urine, after suppression lias existed for one or several days, has a muddv 
yellow or brown color. Its specific grarity very rarely exceeds 1010. and 
18 often as low as lOOC, It is more or less albuminous. In eieeptionul 
instances albumen may be missed. TTreii and sodium chloride are found 
in considerably reduced proportions. Occasionally the latter is entirely 
wanting. 

In addition such urine may deposit crystals of uric acid, casts, various 
epithelia, leucocytes, red blood -corpuscles, and oxalate of lime. Sugar, 
bilc-pigments, hippuric acid and indican maybe discovered, but only in 
Bmall quantities. Parkes believes that veslral and renal (?) catarrhs in- 
rariably accompany or follow an attack of cholera. 

The Albtimitturiii of Cholera has been studied by many observers. 
Hermann, Simon atid other earlier writers did not fail to mention it. 

* Compare aliw the researches of Straus, detailed under Morbid Anatcniy. 
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In 1849 its importance was pointed out by Leyy, Gendrin, Bostan, and 
Martin-Solon. Li Germany, Heller, von Oettinger, Oppolser and Vqgel 
drew early attention to it. Since then it has occapied the attention more 
particulany of Legroux, Oubler, Jacoond, Lorain, Buhl, Virchow, Gfito'- 
beck, Leberty Draische, Kleba, Thomson, Parkes, Oriesinger and Lavenm. 
llie milder form of temporary albominnria, chiefly caused by distorb- 
ances of circulation, may be followed by more permanent and grArer affeo- 
tions, involving structural changes of the kidneys. Nevertheless even tiie 
latter have scarcely ever been known to lead to chronic ^ight^s disesse. 
Of course it should not be forsotten that the very cases where such an 
^ event might have occurred belong to that category in which recomy k 

* an exceptional matter. It follows from what hu liere been described tint 
the condition of the urinary organs majr furnish important evidence wiih 
r^ard to prognosis. An early resumption of secretion, with progrenTe 
diminution of albumen and steady increase of the amount of unne voided, 
is a very &vorable sign. 

On the other hand, much albumen and the recurrence of complete sap- 
pression are to be r^;arded as ominous symptoms. ^ 

Olycosuria has been repeatedly observed, but it seems to be a merelT 
temporary phenomenon belonging to the stage of reaction. Parkes f ouna 
sugar in moderate amounts on the first and second days of reactioiL 
Oubler ' claims to have discovered glycosuria in very many instances. He 
also believes this sign to be auite characteristic oi those cases in whick 
cholera is more slow^ developed than ordinuily. On the whole, howeycar, 
the inference is warranted that glycosuria has no special significance, eiUier 
as a prognostic si^ or otherwise. 

Polyuria, which generally comes on after or about the fourth day of 
reaction, has a physiological rather than pathological or clinical interest 
Still it marks the regstablishment of absorptive, assimilative and secretoiy 
power, and is most frequently seen in cases of complete and rapid reac- 
tion. 

That the polyuria is not merely the result of drinking much water 
appears from the fact that the solids are excreted in larger amount than 
might be supposed. Thus Buhl ascertained that, while the quantity of 
urea passed with the concentrated urine of the first 24 hours of reaction 
rarely rose above one drachm, the amount excreted during polyuria might 
rise above two ounces. A corresponding augmentation was found in the 
amounts of the other solid constitutents. Giiterbock and Lorain report 
similar observations. 

The General Secretions. — Apart from the urine, the other excre- 
tions and secretions of the body show more or less constant changes both 
as regards quantity- and quality. 

The secretion of cold, viscid sweat has already been mentioned. Chemi- 
cal examination has elicited the fact that it contains urea. 

Doyere and Poirson state that they discovered CTape-sugar in the per- 
spiration of cholera patients during the period of attack. Burgui^res 

• claims that the reaction is alkaline throughout the attack, and that the 
acidity is only restored with beginning reaction. 

The buccal and mlivary secretions are diminished to a much greater ex- 
tent than the cutaneous secretions. The tongue and mouth may become 

^ Sur la glycosurie sympt. dans la periode react, du cholera. Gaz. des hdpi- 
taux, 1860. 
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qiiittf dry in consequence. A pappy coating is Bometimea Bt'cn on the 
tnneoua Hurfacea of the oral cavity. 

Fnia says that choleraic aaliva contains a large proportion of chloride 
of ammonium. And lie is incUnod to regard this as characteristic of 
chblera- At times it may have a eour reaction; us a rule it remains alka- 
line. 

ffiln continues to be found, tbongh in reduced amount, throughout the 
Thole attack. 

The lachrj/mal tecretion snffers considerahly. It may become entirely 
mtppreesed. The changes resulting therefrom to the cornea and conjunc- 
tiva have already bueu ai'scribed. 

A coating of viscid niuteriul forming a thin film or a deeper layer of 
mucoid appearance, is seen in some instances. 

The normal exudation moisture upon Bcrous membranes, the formation 
of cerpbro-npinal fluid, the geueratiou of pareucbymatous juices are ail 
Boriously impaired. 

As regards the formation of mi/i: in puelperal women, while not abol- 
iabed it is quickly reducvd t« a minimum. Drasehe found the milk thick, 
of marked alkaline reaction, with an almost complete absence of chlorides 
and ca>M>iu. and a diminution of sugar, albumen and other ingredients. 

The Organs of Generation. — Uterine bleeiling and utero-vaginal 
hemorrhages are often seen during an attack of cholera. A rcniarkabls 
feature of their occurrence is found in tho fact that they may arise after 
the menopause. 

Ifaioenstruating woman isattacked. the flow may be abruptly checked. 
but it usually reappears with the advancing disease. The hemorrhage is 
sometimes quite jirofuse, thus adding one more potent factor to the many 
causes of exhaustion and collapse already present. In the later stages of 
cholera, metritis with diphtheritic nlcerntion is no unusual event, and 
justifies a bud prognosis. The ovaries become the seat of hemorrhage 
(which generally takes place into the Grafian follicles) iu a certain pro- 
portion of cases. 

Concerning the male organs, nothing requiring special notice is known 
to occur.* Tho urethra is dry and may do the seat ot smarting sensations. 

The Nervous System.— During an attack of cholera, marked sjTnp- 
loms occur in connection with the central nervous system. But it is note- 
worthy that the primary impression of choleraic infection is much milder 
tiutQ in cases of enteric fever. The remarkable views of Cliapman, attrib- 
uting tb^entiro disease to primary nervous impressions, are noticed 

The early neurotic manifestations of an attack of cholera are of a purely 
functional character. It is quite late in the course of the malady that 
actual structural alterations begin to appear. In fact even in the typhoid 
stage, meningitis and encephalitis are exceptional occurrences. 

J'he repletion of cranial blood-vessels, tMema, the accumulation of urea 
iu the substance of the brain, and similar prooosses, no doubt arc responsible 
insomedegreeforwhat is seen during the life-time of the patient. Never- 
theless the entire subject is still involved in uncertainty, and there is 
room for more accuntte investigation. The role played by ptomaines and 
their poisonous effects upon the nerve centers also require further eluci- 
dation. 

In the beginning of an attack the patient frequently complains of 
1 — laiae. Tinnitus aurium, vertigo, a vague sense of anxiety may 
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then come on^ especially with the appearance of the first eTucuationa. 
Then weakness, a changed expression of countenance^ and great restleflB- 
ness follow. 

Intelligence may remain clear, but there is marked apathy amounting 
to utter indifference to all things in the ffraver cases. In the milder odes 
the patients may indeed seem apathetic, out they are neyertheless acntelj 
attentive to their own condition as well as to eyeiything that is going 
on about them. 

Slight somnolence, torpor, some confusion of ideas, hardness of hearing, 
muchaiminished cutaneous sensibility, amblyopia, then deepening somno- 
lence, followed by coma, are amoi^ the most frequent effects of cholera upon 
the nervous system* If somnolency makes waj for renewed intelligent 
activity, a &vorable turn in all other respects is the rule, and recoveij 
is soon ushered in. 

Cholera patients generally complain but little. Griesin^r remarb 
that the first impression a cholera-ward makes upon the visitor is one of 
surprise at the reigning quietude. 

There are cases, however, and they alwavs belong to the class of grayer 
ones, where patients are loud in their complaints and lamentations. They 
feel dizzy, are oppressed, there is prsecordial pain, they constantly cnte 
cold drinks and suffer from internal heat, they shift their position in bed 
to the best of their reduced ability, they cry and weep, sometimes scream- 
ing or moaning from the torture of incessant cramps. 

Iq ordinary attacks of cholera, active delirium is not seen. Drunkards 
and very aged persons may mumble and mutter in low delirium. In 
violent reaction and in the typhoid sta^e, moderate delirium, or stupor, 
headache and sleeplessness are more or less common. 

As a general rule all spinal reflexes are abolished in cholera collapse. 
Sprinkled with cold water such patients make no resppnse; tickling of the 
throat is not followed by gagging or vomiting; irritant vapors provoke no 
cough. The sphincters no longer act. AVhat urine is secreted accu- 
mulates in the bladder, injections are returned from the bowels, vomiting 
ceases, the voice has died away. 

In this connection there may be mentioned the observations of Dr. A. 
Josias,* who during the recent outbreak in Paris had occasion to obserre 
about 30 cases of typical cholera. From a clinical study of these cases he 
concludes tliat the tendon reflexes are more or less exaggerated at the be- 
ginning and during the activity of an attack. In convalescence and after 
recovery, on the other hand, they are normal or even dimin^ed. In 
graver cases of rapid development exaggerated tendon reflexes appear to 
occur constantly. When the disease is developed more slowly this is a 
frequent but not constant phenomenon. In mild cases the reflexes remain 
normal. 

'i'he occurrence of imiscnJar cramps, which has given the disease the 
title of spasmodic cholera, remains to be considered. In true cholera 
more or less violent spasms of single muscles and whole groups of muscles 
are rarely absent. It is singular to observe, however, how variable the 
extent and intensity of this symptom may be in different epidemics. 

The character of the contractions is always that of tonic spasm, and 
the pain occasioned thereby differs greatly in different individuals. 

Speaking broadly, it is certain that robust and previously healthy 
persons suffer more than the weakly or decrepit. This fact was already 

* Du i-^flexc tendineux dans le chol6ra. Le Progres MMical, December 81, 1884. 
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noticed in India many vears ago, where Searle found the stronger Euroi>panB 
much more frequently attacked by spasms than the more or leas degen- 
erate natives. Searle'a observations have been confirmed by Muvnamara 
ftnd other later writers. Maouaniam says in this connection: "Among 
the weak and poverty-stricken people of Lower Kengal. the contractility 
of their muscular fibers is at so low a standard that they frequently cscupe 
the cramps from which their more lusty up-country brethren, or Eu- 
ropeune, snffer so fearfully." 

AlUiough almost al! the muscles of the body, including even some of 
the involnutary ones, may lie affected, it is commonly only tne extremities 
that develop marked cramps. Moreover the flexors appear to be oftener 
attacked than the extensors. Usually after the first few copious evac- 
uations, and when the pulse is beginning to fail, these cramps make their 
appearance. The calves suffer first; then the fingers and toes become 
bent and rigid; next the chest, neck and abdomen, and at length the buck 
is implicated. Visible lumps of great liai'dnoss may mark tlie position of 
the lar^r superficial muscles. The facial muscles and those of the jaw 
escape in the vast majority of cases. Yet Uouillaud saw a dislocation of 
the inferior maxilla in consequence of choleraic spasm. The exciting 
cause of the tonic spasms of choleraics is obscure. The absence of other 
signs of spinal disturbance, the negative post-mortem evidence, and the 
further circumstance that the symptom is not a constant one, militate 
against the view which attributes their appearance to a direct tosic irri- 
tation of the spinal cord by'the cholera poison. Frev and others assert 
that the spasms originate in reflex irritaton starting in tlie gastro-tntestiniil 
mucous membrane. This explanation receives some support from the 
well-known fact that convulsions may be due to such causes, especially in 
children. . 

It has also been claimed that the imperfect and unhealthy blood-supply 
of tlie nen-e-centers pro<luces these contractions, 

Grieeinger, Potain and others believe that local muscular ansemia is 
accountable for the distressing phenomenon, and adduce much evidence 
in support of this view. WMt little blood is rtxeived bv the mnecles is 
physically and chemically so much altered as to furnish irritation rather 
tlian nourisliment for these organs. 

In summing up the debatable question under consideration, 8tiU6 
remarks that " probably all of these factors are associated causes in pro- 
ducing the s|ta8njodic phenomena of cholera. It is well worthy of notice 
however, that spasms, which are so frequent in all infantile diseases, and 
especially in those affecting the stomach and bowels, rarely attack chil- 
dren suftering from cholera. This would seem to prove that the spasms 
in question are not reflex, but either central and spinal or else muscular 
— an inference which is strengthened by their being tonic and not clonic, " 

It does not seem probable or even })osgible that all these causes are 
operative at the same time in the same case. An inference which seems 
warranted by the evidence now at our command is that different causes 
may be at work in different cases. In the opinion of the writer, Griesin- 
ger's explanation is a more plausible one than any of the others. The 
altered muscular metabolism is clearly shown by the loaa of water de- 
scribed bv Middeldorpff, the increased proportion of urea pointed out by 
Huhl, anil the excess in creatine noticed by lloppe. The convulsions at 
times observed in the typhoid state are uremic, and not characteristic 
i atdtolera. 
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CHAPTER XXIX, 

THE COURSE, DURATION AND MORTALITY OF CHOLERA. 

The course of cholera has been amply illustrated in the foregoing, so 
that it seems scarcely necessary to again consider it here. But it will 
be interesting and instructive to examine some statistical evidence, more 
pai-ticularly as regards the mortality of the disease. This will further 
elucidate the course and duration oi the disease^ and thus justify the title 
placed at the head of the chapter. 

As has been previously pointed out, the death-rate from cholera is a 
very variable one. Not only do different epidemics show variations that 
are found equally extreme in no other disease, but the same epidemic has 
a mortality-rate that is constantly changing. One fact, however, has been 
universally observed, namely, that the early history of an epidemic is asso- 
ciated witn the largest number of victims, and that there is a tendency to 
gradual mitigation even while the disease may continue to spread, ^he 
wide territorial extent of an epidemic is not necessarily coupled with a high 
degree of mortality. If anytlung, the death-rate diminishes, so that places 
reached late may suffer but little, as if the virulence of the infecting agent 
lijid become exhausted in tniveling long distiuices. For this reason we 
should luive less dread of the disease in our own country than may be 
reasonably felt abroad. And if the i)artially exhausted poison reivohing 
our shores is not called back to renewed life and malignant potency by 
finding favorable conditions for further develo])ment in the accumulated 
dirt and refuse of large cities, then we may forever hope to escape the 
horrors and panic of a largely fatal epidemic. The recent Parisian out- 
break (1884) affords a good illustration of the peculiarity just mentioned. 

C.'holera after ravaging Southern France, Italy, and Si)ain, at length 
a])peare(l in the Fn^nch ca])ital. But being already rather exhausted with 
its long travels, and meeting with little encoumgement in the way of dirt, 
water-eontaniination and other unhygienic conditions, it was quickly su])- 
])rcssed. 

Some early epidemics are reported to have killed only 5 per cent, of 
those attackeil. This seems highly improbable. On the other hand, sev- 
eral more recent outbreaks are positively known to have had a death-rate 
varying between 70 and IH) ])er cent. A broad average shows a mortality 
not far either way from 50 per cent. 

'i'lie death-rate is evidently inlluenced in some measure by the geograph- 
ical situation of a place, increa.sing as we approach the equator, and 
diminishing in proportion as we recede from it. 

Local causes have a marked bearing on the death-rate. The quality 
of the soil on which houses are built, the drahiage, the hygienic conditions 
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siirroitii'liDg the ptttients, are all iafluonttal in cuusing a high or low 
mortality. 

There appears to he uo constant difference in the death rate of general 
boepituls us compared with private residences. It should he remembered 
that Uio "general lioBpitiil" caaes are recruited from tlie poorer classes of 
society, and further that on admissiou the disease haa already made more 
or lees headway. There is no doubt that, general hospitals s^ow a. liigber 
deuth-rate than cholera hospitals. When the disease spreads from a 
cliolera ward to the general wards a high mortality is inevitable. Thus in 
the epidemic of liDM Haller found in the Vienna Qenenil Hospital a death- 
rat* from cholera of .52 per cent, in the cholera wards, whereas the mor- 
tality from tlie same disease in the general wards rose to 74 per cent., and 
th« ssime experience was had in the great epidemic of the following year. 

Leubneeher reports a death-rate of 52.5 per cent, in the cholera hos- 
pital of Berlin, at a time {1S50) when the general city mortality was 60 
per cent, A well-raanagcd cholera hospital is, therefore, calculated to 
eave lives that would ordinarily he sacrinced. 

We have just seen that the average run of hospital cases is apt to bo 
more severe than in private practice. But there are compensating circum- 
stances that should not be lost sight of. It is evident that immediate medical 
interfi>rence may in some cases at least, avert the impending fatal issue, 
JJow even with the most intelligent assistance of trained nurses, the 
general practitioner is clearly placed at a disadvantage, when compared 
■with his Itospital confrere, who is ever ready to obey on the instant, the 
urgent summons of his patients. 

In studying the records of mortality statistics, the fact must not be lost 
sight of tliat they will vary in accordance with the prevalent medicAl 
ht'lief of a country. If during an epidemic the majority of physicians 
report all cases of diarrha>a as belonging to the category of ^Asiatic cholera, 
there will naturally be very many recoveries, and a corresponding decrease 
in the death-rate resnits therefrom. If, on the other hand, only the fully 
prunonnced cases are allowed to be cholera, the opposite will take place; 
i.f., there will seem lo be a very high death-rate. 

Drasche lias made the practical soggestion that the appearance of rice- 
water dejections be taken as an index of the presence of true cholera. 
While this may not be pathologically correct, it will nevertheless insure 
uniformity of reports, and thus enable us to prejtare trustworthy statistics, 

The valuable monograph of the above writer contains a series of in- 
structive tables that afford a better illustration of the various factors 
influencing mortality than lengthy descriptions can hope to convey. Sev- 
eral of these tables arc here reproduced: 

Utortalitg at Manttheim tn 1849. (Trey). 
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MortalUif at Copenhagen in 18S8 (Hflbert^ 

AOB. 

0-8 71.8 per cent 

8-15 52.1 " " 

15-80 45.4 " " 

80-50 88.1 •* " 

50-80 78.8 " " 

OvereO 88.0 " " 

It is unnecessary to make any comment upon the significance of these 
figures. 

If we turn now to London and examine the official returns of the 
epidemic of 1854, we will have to read the same lesson: 

Mortality at London in 1854 (Oflldal Returns.) 



AOB. 

15-35 84.9 per cent 

25-85 85.4 

85-45 48.4 

45-55 50.1 

55-65 58.2 

85-75 71.4 

75-85 7a8 
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The following table will be found instructiTe, being based on 1,630 
personal observations with careful records made by Drasche in Vienna in 
the yearq of 1854 and 1855: 

Mortality at the Vienna General HoepitcU in 1854 and 1855. 



MLALn. 1 




AOE. 


Died. 


Re- 

cov'd. 


0) o cs 


Percentage 

of 
Recoveries. 


Died. 


Re- 

cov'd. 


fi 

PI 




1-10 


18 
67 
81 
61 
48 
66 
42 


9 

145 

109 

62 

42 

18 

5 


69 
82 
43 
50 
53 
79 
89 


31 
68 
57 
50 
47 
21 
11 


10 
56 
152 
90 
50 
64 
28 


4 
64 
175 
66 
33 
12 

3 


71 
47 
47 
58 
60 
84 
90 


29 


11-20 


58 


21-30 


5:^ 


31-40 


42 


41-50 


40 


51-60 


16 


61-89 


10 



The following tables will be found of still greater interest, as presenting 
an accurate statement of the mortality from cholera and various factors 
influencing the stime, in the United States, during the epidemic of 1873. 
They are taken from Dr. McClellan^s report. * 

It is clearly seen from a study of these tables, and, indeed, of all re- 
liable mortality statistics, that the death-rate advances quite steadily witli 
the increasing age of the patients. In Drasche's Vienna Hospital table, 
an apparently excessive mortality is recorded for the ages from one to 
twelve years. This is due to the fact that the death-rate of very young 
children is an extremely high one, and having been included in fiis" com- 
putation has resulted in an average that is seemingly above the usual one. 



» Wasliington, 1875.. pp. 84, 85. 
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Statuliea of Aga. Vnitfd Stales Epidemic of 1873. ] 
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» different tables fairly ri>j>re»ent the average mortiilitv, and the 

Ite as inflnenceil more particularly by the age of paliente. With 

lO inftuitile mgrtality they are not accurate. A largo i-xperienee of 

sidemiea has shown tlrnt up to and below one year of ase, the 

te is frightfully high — generally above 02 per cent., and often 

i; 98 per cent. 

Id age the death-rate is likewise very high, but less exceeaiTely 

in early infancy. 

matter of eonrec weak, debauched and cachectic individuals of 

life contribute a far larger proportion of deaths than tiie strong 

UBt 

rvod in those at the time or recently eick and ailing. Ou the other 
1 Edinburgh showed very little disease in the bodies of those who 

lower classes, for easily understood reasons, show a higher rate of 

y than the well-to-do and woalthy. 

jpation plays a role in the production of mortality only in so far 

tating wort or nnhealthf ul surroundings may vitiate constitutional 
rhns Goodeve found in India that the privates and non -commissi on- 
ers of regiments suffered more than the officers. Ht> says further 
igne. want, grief, fright, have doubtless some dcpreti of influence, 
it would bo difficult to estimate how much. Of these he considora 

the moA injurious. 
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A atudj of the general mortality of cholera Js made addittoimlly inter- 
«8ting by keeping in view the death-rate of the various periods of the 
disease. It is singnlar how scanty are reliable statistical records elucidating: 
these points. 
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A tiible baticil on f^HJ c.isea iiinlDr the persoiuil obwrration of J.)r;is 
was i>iibliBheil by liini in 18(iG, iiiid is here reproiluced: 

Bt'iith-rate at Different PrriodB of «» Attack. 
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From an examination of this table it appears that death occurred in 
36.2 per cent, of all cases during the period of active discharges; death 
took place in the typhoid condition in 18.6 per cent, of the cases. Re- 
coveries after reaction amounted to 35. 9 per cent, and after the develop- 
ment of typhoid symptoms to only 9. 1 per cent. 

The high mortality of cholera-typhoid is likewise apparent from the 
figures of Pfenfer, who places the death-rate at 59 per cent. ; Leubuscher 
who records 67 per cent., and of Lubstorff who saw 71 per cent. die. 

The time of death is well shown by examining the mortality of the 
first Parisian epidemic. 4,907 fatal cases were reported. Of this number 
there died after the disease became established: 



204 cases in from 1 to 6 hours. 



615 ** " 6 •* 12 


<< 


992 " . " 12 ** 18 


(< 


178 " " 18 *' 24 


(< 


828 on the 2d day. 




608 *« «* 8d " 




882 " " 4th " 




240 *• " 5th " 





125 on the 6th day. 
79 " ** 7th ** 
171 ** " 8th " 

85 " " 9th *• 

86 ** " 10th ** 

111 between 10 and 14dayB, 
19 in the third week. 



According to English reports the average duration of an attack may 
be put down as 6 days. In &tal cases the average was found to be (London 
1854) 2.68. In cases endii^ in recovery the average duration of the disease 
was ascertained to be 9.06 (Uys. This illustrates a common nrognostic ex- 
perience, namely that the longer the fatal issue can be held in abeyance, 
the better are the patient's chances of ultimate recovery. 
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CHAPTER XXX, 

THE COMPLICATIONS AND SBQUEIJB OF CHOLERA 

An attack of cholera occurring in a preyionsly healthy person is ordi- 
narily BO quickly decided that there is little time for the deyelopment of 
complications. In the st^ge of reaction, however, the march of events is 
comparatively slow, although we have already seen that in scaroelv any 
other disease do we find such marvelous changes from an apparently nope- 
less condition to one of safety and relative well-being. On the other himd 
the profound circulatory disturbances of cholera may eventuate in numer- 
ous local congestions and inflammations, that cannot be discnased seria- 
tim. For this reason only those conditions will receive attention that 
are known to be of more common occurrence, whereas the rarer forms of 
sequel® will be merely mentioned in passing. The condition of the patient 
at the time of the attack must necessarily influence to some extent the 
course of the disease. It is especi^ly during or at the beginning of con- 
valescence that a number of disturbances are apt to arise which require 
to be separately considered. 

In the first place we may speak of 

Relapses. — There can be no doubt that reaction may have been fairly 
established when, from some cause generally escaping detection, a return 
of vomiting, purging, with cyanosis and collapse, takes place. This is bv 
no means a common event, but when it happens death from coma is a 
rule that admits of scarcely any exceptions. Temporary derangement of 
the digestive organs, following some slight error in diet, does not come 
under the head of actual relapse of the disease itself, although it may 
sometimes simulate such a condition. 

Exanthemata. — During the attack proper cutaneous eruptions are 
scarcely ever seen. But in the period of reaction and especially as conva- 
lescence seems to gain the upper hand, they are of frequent occurrence. In 
some epidemics thev appear m almost every case; in others they are of t4?ner 
missed than seen, ^"hese eruptions comprise about all the known varieties 
of acute exanthemata. Accordingly we find erythema, roseola, urticaria 
the various vesicular and papular eruptions. Even pustules resembling 
variola, and erysipelatous inflammations may be developed. At times 
the cholera rasli may closely resemble that of measles, or scarlatina, while 
at others there appears a marked tendency to the development of furun- 
culosis and deep ulcerations. Sometimes only a few scattered boils make 
their appearance. 

The appearance of the various simple eruptions is not heralded by 
morbid manifestations of any kind. A catarrnal hyperaemia of the con- 
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iunctiva, tliroat, or tonsils ie in no way jHwuliar to, and does not rcgu- 
larlv precede the cutaneous symptoma. 

It is in the second week of the disease, several days after the urine has 
again l)egua to flow, t)iat these exanthemata are most frequently observed. 

A more or lean pronounced general redness of the skin often precedes the 
distinctly localized eruptions. Occa^onally this diffuse redness is acconi- 
ntnied by considerable swelling, in which case the patient mav appear to 
be sufleriiig from erysipelas. But in a few hours, or after a day or two, 
the redness and swelling vanish, leaving only larger or smaller islands of 
a bright red appearance scattered over rarious parts of the body. 

In other cases the sequence of events is a diflcrent one. Small red 
spots first appear on the hands or feet. They may grow in size, and theu 
other patches break out uix>n the neck and trunk. 

Even when the exanthema is indistinguishable from urticaria, itching, 
burning and other disagreeable sensations are rarely mentioned by the 

JMtient& Desquamation occurs as in the eruptions of acute exanthematous 
lisnises. 

The niacuice fade away after two or five days, and branny scales are 
»hed. In a week the ekm has regained its normal appearance. When 
papules or vesicles have existed, crusts may form after six or eight days. 
These, of course, are more slowly shed. Or, what is rare, the skin may 
peel away in large shreds, after an efflorescence resembling scarlatina. 

Sometimes the skin shows scattered pigmentations for a longer period 
as an index of former eruptions. 

Of course the occurrence of boils essentially modifies the usual nmrch 
of «Tont8. But it is not neceseair to dwell on this com^ilication, which is 
Iq no way peculiar to eholera. The post-mortem examination of bodies 
that showed various efflorescences at the time of death demonstrates the 
tact that the usual reddish eruption of cholera is due merely to hypenemia 
of the superficial voxels, with moderate serous exudation. Much more 
serious lesions of course chamctorize tlie ulcerative processes. 

The variable frequency with which the choleru-exaiithem apjiears in 
different epidemics, is well shown by a table prepared by Drascho. giving 
the reeulta of numerous observations by careful men. 
uencff of (lie Cholera Exanthem. — According to 

dler it occurred in 1. per cent of all L'aaos, 

'Inge- -■ -■ 

ailer ** 

'cin. Hfinigaberff " 
^jAinliurtand Leubuschei 

Meyei 

As r^ards the clinical significance of the appearance of a cutaneous 
emption, the opinions of various authors differ to such an extent that it 
is impossible from the evidence before us to decide its exact meaning. 
Nevertheless most of the later writers agree in regarding it as a favorable 
prognostic sign. 

Indeed, Griosinger is inclined to attribute considerable importance to 
it For, in his experience, death is rarely seen after a well-marked cliolera 
efnoreacence. And a decided improvement of the patient's general con- 
dition is often noticed simultaneously with tlie breaking out of red spota 
- bis body. 
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Profuse Perspiration. — ^Attention has alreadj been called to the 
localized breaking out of cold clammy sweat daring the period of attacL 
In reaction and convalescence profuse perroiration is qnite freqnent It 
is more uniformly distributed over the boay than before, and may work 
beneficially by carrying off considerable quantities of urea. Acting as & 
vicarious function, it may relieve the kidneys and should be encouraged. 
It is noticeable too that the sweat may be warm and grateful to the pa- 
tient Many times it has been found quite odorous. The abundant 
presence of urea in this perspiration may become manifest by a well- 
marked deposition of fine whitish scales upon the sur&ce of the intef^n- 
ment. 

Diphtheritic and other Inflammations* — ^Infiammation leading to 
the formation of &lse membranes^ superficial necrosis, or even deep uIce^ 
ation is a not uncommon complication or sequel of an attack of cholera. 

Various parts of the body may become the seat of morbid changes 
belonging to the class of diphtheritic inflammations. 

The upper air-passages suffer most in point of severity and frequency. 
But the bronchi, the stomach and bowels, the bladder and female gener- 
ative organs may all be attacked. 

Even upon the skin diphtheritic exudation has been observed. It k 
unnecessary to give a detailed account of the symptomatology of these affec- 
tions as mcdifi^ by the previous attack of cholera which the patient hat 
suffered. 

Suffice it to sav that it not infrequently haimens that life is destroyed 
by the severity and extent of the diphtheritic innammation. 

Croupous infiammations are much less frequent than those of a diph- 
theritic kind. Croupous pneumonia may sometimes occur, but generBlljf 
the ptdmonary inflammations are catarrhal and hypostatic Peritonitis 
has been observed, but it is quite rare. The sjrmptoms of these secondaij 

{processes are naturally not as characteristic and clearly defined as when 
he same lesions occur as primary diseases. And as the kidneys are, as a 
rule, more or less damaged, various degrees of urasmic disturbance may 
be superadded to further obscure the localized diagnosis of sequel* of 
this class. There is rarely a sudden invasion of new disease. The rule 
is tliat all these secondary processes arise in an insidious manner. They 
are for this reason not infrequently overlooked. 

Ocular Troubles. — Conjunctival injection has already been considered 
as a symptom of the period of attack. During the later stages of the dis- 
ease it may persist as a troublesome complication or even lead to more 
serious inflammatory processes. 

Ulceration of the cornea is often observed. It may be limited to one 
eye, but in numerous instances both eves are affected. The ulcers may 
be small, superficial and multiple, or deeper single ulcere arise, that may 
lead to ])crforation. 

Dr. Goodeve says that corneal disintegration occura most frequently 
among the natives of India, but it may be seen in Europeans also. An- 
asthenic state of the system is necessary to its production. The lower .seg- 
ment generally suffers first, which is probably due to the fact that during 
complete collapse the lower lid falls away from the upper one, causing 
desicctition of the exposed cornea. This segment then firat becomes hazy; 
in a day or so the surface epithelium is shed, leaving an abrasion. Then 
tliere occurs, loss of substance in the deeper layers, resulting in a distinctly 
visible groove. The other eye may now, if not alr^y affected, undergo 
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e flwnfi chftngos. " In twenty-four hours more the groove in the first 
WVuy have doubled its size. Kxamined with a leiie, the surface of the 
■in IB of a dirty aeb color, and opaque, having indeed all the character 
^^unnte slough. The ulcer may spread aud ])cnetrate the entire thick- 
IBI(^ the cornea, a»d extend at its margins, but in the majority of caeos 
le jpatieal dies before such extensive destruction occurs." 

When fhe patieut recovers, the eyes rarely show permanent eeriousdis- 
figuroment, in spite of the threatening aspect of affairs during the progresH 
of reaction. According t« the author cited: " There is first arrcat of dis- 
integratiou, then diminution of liaziness and opacity, then cleaning of the 
surface of the ulcer, which becomes beautifiilly clear and transparent. 
C'icatiixation follows, perhaps rapidly, and the repair is generally perfect, 
eo tltat unless the ulcer is very deep, in a few days it is often dimcult to 
discover where the mischief has been. Permanent opacity, hernia of the 
iris, or staphyloma are rarer than would bo supposed." 

Aural Affections, in the shape of catanhs of the external and middle 
ear are rare. But deafness or hardness of lieuring, generally quite tem- 
jwrary in nature, has been described by numerous authors. 

Unilateral or double parotitis, that may lead to extensive suppnration, 
is occa^onally observed. Kayer saw parotitis four times in 200 cases, 
MQiler three times in 275, but Drasche only five times in S05 cases. The 
BvmptomB are like those of ordinary mumps, except when pus is formed, 
fn that case pyiemla has been observed to develop, with a fatal result in 
almost every instance. 

Paresis and paralysis follow an attack of cholera less often than 
they ilo attaeks of other infectious diseases. But that they may occur can- 
not' Ik! doubted. 

Gangrene of various parts occurs as a se<|ucl in a certain proportion 
of cases. When considerable in extent, it may of course lead to death. 
Ordinarily, however, the mortitied parts are only small, and reparative 
proc4.«8es canae an early separation of dead from liWng tissue. Uoodeve 
has seen, among the natives of Bengal, complete gangrene of the penis 
and scrotum that iuvariably terminated in death. 

iied-son.«s, ulcers and other destructive fisions naturally constitute fre- 
quent sequelae, that may cause great suffering, and considerably petard or 
even jeopardize the establishment of com])lete convalescence. But tbey 
arts in no sense peculiar to cholera, and require merely to be, incidentally 
noticed. 

Prolonged Gastro-intestinal Derang:ements.— An irritable or 
extremely sensitive state of the alimentary canal is ofteu a most per- 
sistent s^uel even of a comjiaratively mild attack of cholera. ^V'hen we 
remember that the specific infecting agent appears to primarily concen- 
trate its baneful force upon the gastro-mtestinal mucous membrane, this 
peculiarity should not surprise us. 

Slight errors in diet often result in serious derangement of thu stomach 
and bowels, long after the patient has successfully overcome the acute dis- 
turbance of the attack itself. 

In some i»tient8 moderate diarrhcra and occasional vomiting persist 
for days and even weeks, and the slightest provocation will again call forth 
profuBp and weakening discharges. 

Some patients, on the other hand, show a tendency to constipation, 
which it may be daugerons to actively interfere with, except by enemata. 
I 17 
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Still othen are afflicted with the various forms and degrees of dyspepsia, 
that may remain for months ov even become quite clironic. 

Oastralgia, enteralgia, occasional nausea that may or may not lead to 
vomiting, capricious appetite or anorexia, witii an actual impairment of 
digestive and assimilative power, may at length lead to a pronounced nui- 
ragmus and debility. It has happened that patients gradually failed Irum 
this inability to appropriate sufficient nonriehmi-iit. And ofcasionallj 
post-mortem osaminBtions have even revealed actual gastritis. 

Careful nursing, however, generally finds it« reward in a gradual re*- 
toration of digestive jwwer, whinh seems to show that many of the symp- 
toms above enumerated depend upon' functional rather than structunl 
changes, and that actual gastritis is a rare exception rather than a common 
ocourronce, as has been supposed to be the case by some writers. 
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CHAPTER XXXI. 

THE CHOLERA TYPHOH). 

TnE condition generally known by this name is one of the most 
common forms of retanlei] recovery, and may well be separately con- 
sidered. It has received its designation from a group of more or leBS 
prominent symptoms that in some resptfcta resemble those of an attack of 
tjlihoid fever. 

llefore or near the end of the first week the patients, ingtead of show- 
inft the ordinary signs of normal reaction, begin to complain of severe 
heuiluolie, feeling 'as if the head were in a vise. " There is vertigo and 
great peyeliical depression with increasing debility. 

In many cases the patients lie quietly on their backs, with half-closed 
ejres ami o|>en moutlis. Somnolence is often marked, nnd on being 
roaeed thev answer reluctantly and with hesitancy, but in the beginning 
still intelligently. lAter on the somnolence deepens to sopor or coma. 
Ko response to auostions can then be elicited. Sometimes amblyopia, 
diplopia, mild hallucinations, tinnitus and other cerebral symptoms prd- 
oede the sopor. Delirium, agitation and jactatation, the refusal of noor- 
isbtnent and medicines, and similar signs are frequently ohservud. 

■ In rare instances muscular si^isms again arise. 'IVisiiius and tetanoid 
or even epileptiform convulsions have mso been noticed, especially in chil- 
dren. 

The brsin symptoms are associated with a marked febrile movement, 
which ia of short duration, however. The eyes are bloodshot and a creamy 
siilMtance gathers over the coniea and collects in cither canthns. If t^e 
eyeball became wrinkled and dry in the stage of collapse, it may now 
speedily r,.'cover its tension and moisture. There is noticeable an unnat- 
ural look about the lustrous eyes that baffles accurate description, Tha 
pupils are small, and decided photophobia may develop, ITie pulse may 
remain normal, but generally it is found somewhat acceJerated. Later 
on it Iwcomes slightly retarded. Pronouncal dicrotisra is frequent. At 
first rather full and 'bounding, it gradually weakens as sopor advances. 

Schmidt states that during the cholera typhoid, the blood ifi again red 
and fluid, that it coagulates readily, but that it shows a large proportion 
of urea. The character of the breathing varies c«nsiderably. For when 
the typhoid state develops respiration seems at Eimt much easier: there is 
absence of precordial oppression and dvspnrea; the breath grows warm. 
But hiter on the respirations become deep, slow and sighing; they loae 
their rhythm, and may even grow quite labored. 

These changes are not accounted for by a physical examination of 
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' chest, which generallv reveals only more or less catarrh, with some 
FpoEftatic congeBtion, 'Phe latter rarelv leads to true pneumonia in vol v- 
g one or more lobee. But diseeminateil catarrhal iiiflammatioDB of small 
oent are not iiifrequently lit up in both lungs. Hemorrhagic iniarc- 
DUB also cccur, but not with great frequency. 

Tlie voice may grow stronger again and sound clearer in the early period 
.' the typhoid slato, yet it does not fully return to its normal conaition, 
and often completely fades away as the disease progrossea. In those cuses 
of cholera-typhoid which are largely due to the retention of urea and other 
by-products of tissue- metamorphosis, we find a cutaneous deposition of 
•irea over many parts of the body. Even the mucous membranes nuiy 
how a thin deposit of this urinary ingredient, 

The various cholera-esanthemata preriously described may all occur in 

■Holera-typhoid. Gaetro-intestinal dieturbances are always present. The 

■ngue may be moist and furred, nd gloss}', and later it generally 

icomes dry and covered with darit tu sts. It trembles on being ex- 

Lriided from the mouth. There is no stite and occasional vomiting oo 

nt; the vomited matters are bihous _. contain carbonate of ammoniiu 

t^cough is often an annoying symptom oi. account of its persistence. Diar- 

riiiea is ()uit« usual. The stools look yellowish or green, and may be more 

or leas distinctly focal. Flakes of eani sl'mt mucus are often seen, and 

Bometimea unmistakable dysenteric l rees occur. In other cases the 

evacuations are fetid, which gener idtcates diphtheritic ulceration. 

Moderate tympanitis and abdominal ■ rness, together with a somewhat 

enlai^ed spleen, are other common s i the cholera typhoid. A fetid 

discharge from the vagina may show diphtheritic ulceration exists in 

the female organs of generation. 

There can he no doubt that some c be symptoms characterizing the 
typhoid state are directly due to u .c iiitoxication. But the view 
wiiich discards all other influences .. makes the typhoid condition 
identical \>'ith ura:mi;i pure am! simple noes not !tppe:ir teniible, even when 
upheld by tli<) iiuthority of mvn like Fivni-lis. Dictl, Ucuss, Gricsin^r 
and others have distinctly shown that cholera- typhoid, especially in its 
mdder forms, may be a simple fever of reaction or irritation {Reizfiebtr). 
The attack of cholera has produced a grave impression upon the entire 
system; all functional activities have been modifi^ or suspended. In the 
final revulsion that decides the contest between disease and constitution 
in favor of the latter, the remaining energies have become exhausted, k 
condition of profound prostration ensues, while the functions gradually 
return to the normal standard. 

When the typhoid condition of the patient is really the direct result 
of unemia, as liappeiis in a goodly proportion of cases, the febrile symp- 
toms are insignificant as compared with the other grave disturbances 
already described. In such coses there seems to be a flooding of the sys- 
tem with nrca produced in excess, rather than a mere retention of ordinary 
amounts. The kidneys may become so choked up with debris that com- 
plete suppression of urme once more takes place. A urinous odor is given 
off from such patients, and the skin may oecome covered with an oleagi- 
nous sweat, that deposits urea. Uidess the kidneys quickly resume 
their function, and eliminate large quantities of urea, patients in this 
pronounced condition of intoxication pass from bad to worse and die 
comatose, after the entire "typhoid" has lasted four days at the utmost. 
It may be instructive to compare the symptoms of choler»-typhoid. 
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as described by Reinbardt and Lenbuscbor, with those occurring in the 
unemia of Brigbt'tt disease us given in GuU'a report: 

Cholera Typhoid. 
1. Dull pain tn head. 
3. DiokuesB of vision, diplopia. 

3. Giddiness, drowsiness. 

4. Slight wandering of intellect. 

5. Spasms, tonic or cloniu, of an epileptic form. 

6. Pupi] normal. 

7. No paralysis, 

8. Pulse ^-anous, sometimes below the average; commonly quickened 
or normal. 

9. Temperature of the skin at the beginning slightly raised; in further 
conree normal; with extremities cool. 

10. Tongue moist and furred, and later in the disease, dry and brown. 

11. Vomiting, which ceased when the cerebral symptoms "became more 
intense. Ev&caations feculent; their consistency various, 

Vi. Frequent excitement and irregular rhytlun of tbe respiratory move- 
ment, with atertor. 

13. Urine suppressed or small in quantity, and albuminous. 

Ordinary Uramia. 

1. Dullness of intellect, slnggisbnesa of manner. 

2. Drowisness preceding coma, and more or lees stertor, with or with- 
out 

3. Convulsions, These symptoms being frequently preceded by gid- 
diness, 

4. Dimnoag of sight, and 

5. Pain in the head. 

6. yniet pulse, 

7. Contracted, or normal pupil, 

8. No jwralysia. 

9. Tomporaturo of the skin natural. 

10. Tongue at lir§t natural, sifterward dry and brown. 

11. Vomiting an early symptom, ceasing when the brain becomes op- 
pressed. 

1"2. llespiration frequently with stertor. Rhythm irregular and qnick- 
oned. 

13. Urine albuminous. 

In unemic cholcra-tj-phoid complete suppression of nrino until the 
fatal issue is no uncommon occurrence. Death then finds the bladder 
still empty. Generally, however, suppression lasts only a few days, to 
be followed by the appearance of a small quantity of highly albuminous 
Drine. Still hter increased diuresis may alternate with a diminished flow 
or a return of suppression. Such oscillations mark the uncertainty attach- 
ing to prognosis in the condition under discussion. 

in 13 ont of 43 easos carefully watched by Drasche there was complete 
Euppreesio urinie until death. This suppression lasted 1 day in 2 cases; 
2 aaj-B in 4; 3 days in 3; 4 days in 2; 5 duj-B in 2; 6 dayain 1; and 7 



days in 1. 

In 11 of the 42 c 



right, and three days in tbe remaining three c 



i there was initial suppression lasting 3 days i 
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In tlifl otlier 19 cases there was diminislied reiial socrotion, but no eup- 
,* 11. 

i frequency of cholera-typhoid is variable. The following talile 
Liiuied by Drasche comprises careful observations made in SOS cases, 
ccnrring in the epidemic of 1S55. 
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After the 2d day of the attack...., 8 times. 



Inspection of the above tables makes it appear that cholera-typhoid is 
most apt to arise in those cases where the attack mns a rapid coarse. It 
is the graver cases, therefore, that furnish the largest supply of typhoid 
affections. When reaction takes place after sudden and violent symptoms 
it is often a typhoid reaction, although as has been previously pointed out 
a healthy reaction is by no means out of the qnestion. 

When cholera-tvphoid is not due to or complicated with exc«BsiTB 
ursemia, final convalescence may still he protracted for one week, two. or 
even three weeks. After three weeks, unless extraordinary and excep- 
tional complications exist, there is generally perfect restitution. 
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CHAPTER XXXII. 

PREONAiJCy AND CHILDBEUJ AS INFLUENCED BY CHOLERA. 

Altiiocgh Btrictiy ^xaking pregnancy Ja not a comjilication and cer- 
tainly no aegnel of onolemj it Beema expedient to consider the subject in 
this connection, and a brief chapter ia accordingly devoted to it. Cholera 
has often been observed in pregnant women; it does not appear, ae has been 
snppoecKl by some writers, that tliis condition creates a decided prediaposi- 
tion to the acqaisitioii of the diseuee. Dmsohe reports having observed 
■to pregnant women out of a whole number of 858 female cholera patients. 
That is about 4.5 per cent. 

In the epidemic of 1855 this careful obsoner paid particular attention 
to the subject under consideration. Among 431 female cholera patients, 
be obaerv^ 35 in a pregnant condition. Of these there were 

R Pregnant in Uie flUi month S 
8lh " 8 
7th " 3 
HUi '■ « 
0th ■' 2 
1 '■ " iUi ■' 8 
" Sd " 3 
, " •' M " a 
only a single instance was a living child bom, the mother makinga 
uwu recovery from her attack of cholera. In 13 cases u dead StstxtB was 
bom, and only five times the mothers recovered. In 11 cases the fcetus 
was not estruded by abortion, but of this number only tliroe patients re- 
covered with living products of conception. Sixteen of the pregnant 
wumv^n died and nine recovered. It was observed Uiat in *" fouuroyant" 
cases an almost Immediate cessation of all foBtal movements and cardiac 
puliation occurred. 

In the later months of pregnancy the ftetus almost invariably died, but 
in the earlier months life was at times maintained. 

Drasche's observations accord so well with those of later writers that 
it is nnnecessarv to adduce further ovidouco regarding the fataUt^- to both 
mother and child of attacks of cholera. 

Still) it is noteworthy that children have at timea been bom and re- 
matned alive, the mother snccumbing to the progress of the disease in 
childlH.ll. It has never been obsoned that a cliiid was bom actually 
eulTertn^ from cholera, even when the mother was almost dead of the di»- 
ease at tlie time of liirth. 

Whether the disease is really communicable from mother to child 
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through the placental circnlation is Btill in dispute, opinions being about 
evenly divided. Recent investigations have not furnished na with ne» 
data that might serve to elucidate or decide the problem. 

Mouchet ' claims to have three times observed the characteristic ledoni 

lowii ae jaorenterie in the fotna. 
Dr. L^e * says: 

Mj observations during the monttis of July, Aupist, and September, 198t. at 
pregnant women, in a. neij^hborliooit where the epidemic prevailed, caused me to 
conclude that the intense fear of being expoHcd to the dis^ise, without really hav- 
ing it, may produce a shock sufficient to either kill the foetus in uteri) or to'bring 
about a premature delivery. Also that on attack of Asiatic cholera, from ils vio- 
lence, may suddenly kill tne unborn child, but tJiat, if the mother recovers, she 
may gn until the end of the nintli montJi of pr^nancy, when she may aaFelv be 
delivered of her macerated dead child. Also that there are other women, of eitbw 
the delicate or robust organizatiou. who will carry a child until the end of thetenn, 
notwithstanding the most fearful commotions. The histories of our wars uiid 
epidemics boldly bring this class into view. 

Some writers have claimed that the amniotic fluid became rapidlj re- 
isorbed in cholera, but Drasche and other authorities dispute the troth 
' this statement. The unusual violence of the labor pains of cholen 

ienta may possibly receive its explanation from the general spasms ob- 
_-.vod in the muacular system of such sulTererB, In this connection it 
is not without interest to remember that in non-pregnant women, uterine 
spasms resembling dysmenorrhoja, or even simulating labor pains, are not 
infrequently observed very soon after the development of an attack of 
cholera. 

If the uterus lias dischareotl its contents and the mother suTvivcs, the 
orgjan contracts quickly and eijergetically, and rapid involution sets in. 
Indeed, it has at times been found impossible to detach the placenta on 
account of the rapidity and violence of the uterine contractions follow- 
ing an expulsion of the child, 

Uugurdinj): childbed, it w^ems that the curly days of lvitif;-in affonl a 
relative immunity from cholera, the attacks being far more frequent be- 
tween the first and second weeks than immediately aft«r delivery. 

It will be readily understood that whenever cholera complicates puer- 
peral diseases, the patient's chances of recovery are eiceedingly slim. 
From the meager data that are found scattered tnrough the literature of 
the subject it cannot be decided whether the puerperal state creates a de- 
cided predis|K)sition to the acquisition of cholera. Bcasoning a priori such 
a predisposition would seem to be quite probable. 

■ These de Paris, 1867, 

<New Ygrk Medical Journal, February 31, ISSC 
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APPEARANCE OF THE CADAVER. 



CHAPTER XXXin. 

MORBID APPEARANCES AFTER DEATH DJ COLLAPSE. 

General Remarks. — In giving an account of the morbid anatomy 
and pathological histology of cholera, it is not intended to descril>e in 
detail the numerous lesions that have been from time to time discovered 
in connection with the disease. Only those changea will receive consider- 
ation which, being most commonly found in the post-raortera examination 
of cholera bodies, may be properly regarded as oolonging to the disease. 
Yet it by no means folfows that even the more common lesions must 
be invariably present in every case. Indeed, if we remember that cholera 
BOtnetimes kiUs within a few' hours after its onset, we should not be sur- 
prixed to find tliat even some of those changes which arc so generally en- 
countered as to appear essential to the disease may, in exouptional instances 
be altogether wanting. This does not, however, apply to the small intes- 
tine, where morbid alterations are invariably found, no matter how brief 
may have been the duration of the attack. 

It is well known that the ordinary autopsical appearances vary in accord- 
ance with the stage of the dis<;ase at the time of the patient's death. 
Thfi fatal issue occurs most frequently in collapse or during tho period of re- 
action. And itis precisely during collapse and of t«r reaction that the morbiil 
uppt^rances show the widest difference- Hence it will facilitate our do- 
scnptlon if we consider them separately under those several heads. Never- 
theless, to avoid interrupting the narrative, pathological lesions will bo 
eicentionally described under tho first heading that, strictly speaking, 
should be groupetl under tho second, and vice versa. 

Appearance of the Cadaver. — When death has occurred during the 
collapse of cholera, the cadaver presents a very characteristic appearance. 
Kigor mortis ociurs quickly, is always well marked and may persist for 
thirty or oven forty hours. The entire body has a peculiarly shrunken 
aspect. Kmaciatian may be extreme, and the loss of subcutaneous fat is 
quite pronounced, except in tliose rarer cases where death has overtaken 
the patient after the disease liad lasted but a few hours. The integument 
looks wrinkled and has a ghastly leaden pallor, with deep cyanosis of tho 
distal parts, especially the Bnger-tips, toes and eara. Large livid cadaveric 
blotches are seen, especially at the dependent parts of the bodv. 

Tho countenance is not that of an ordinary corpse. Tho eves are 
deeply sunken in the bony orbit, anil generally surrounded with wide 
bluisb-black rings; the chin and nose are sharp; the lips look purplish; 
the niahir bones projeot prominently, and tho temples have an OKceeiungly 
hollow look. All tile features seem horribly pmcbed. In a word, tne 
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general aspect of the body corresponds in all essential respects to the ap- 
pearance of the patient in the last hours of life. Cadaveric deoomposttion 
IS long delayed, and the body ^rows cold jdowly. 

Post-mortem Contractions of the Musdes. — ^The peculiar phe- 
nomenon of post-mortem twitchings and contractions of the muscles mut 
here be noti(^. Decided moTements of this kind have been repeatedlj 
observed. They may occur several minutes or hours after death, fidi- 
horst ' mentions a remarkable case in which, three hours after death, mus- 
cular contractions occurred in the biceps, and finally the entire mnade 
contracted, producing decided flexion of the forearm. The daughter of 
the deceased patient had been much terrified to witness this apparent le- 
suscitation, and Eichhorst bein^ hastily summoned, come in time to observe 
the contractions, but not the tuleged return to life of the man. Bat it 
,was even to the physician a rather startlinff post-mortem phenomenon. 
The mouth Uhs been observed to open and Smt from post-mortem mus- 
cular contractions. In his ** Lectures,'' Watnon describes these singahur 
occurrences in the following manner: *' A quarter or half an hour, or even 
lonj^r, after the breathing had ceased, and all other signs of animation 
had departed, slight, tremulous, spasmodic twitchings and quivering and 
vermicular motions of the muscles would take place, and even distinct 
movements of the limbs in conseouence of these spasms.'' 

Barlow * gives an account of tnese remarkable phenomena, in the case 
of a man who had quickly succumbed to a violent attack of cholera. The 
contractions commenced almost immediately after death, in the Iowa 
extremities, where the patient had suffered severe cramps during his life- 
time. ^* Not only were the sartorius, rectus, vasti, and oUier muscleB 
thrown into violent spasmodic movements, but the limbs were rotated 
forcibly and the toes were frequently bent. The motions ceased and re- 
turned; they varied also; now one muscle moved, now many. Quite as 
remarkable were the movements of the arm; the deltoid and biceps mus- 
cles were peculiarly influenced; occasionally the forearm was flexed upon 
the arm — flexed completely; and when I straightened it, which I did several 
times, its position was recovered instantly. The fingers and thumbs were 
now and then contracted, and at times the thumbs were separately moved. 
The fibers of the jxjctoral muscles wore often in full action; distinct bun- 
dles of them were seen at intervals beneath the skin." 

In his article on cholera, Stille* says, that ** these muscular contractions 
succeed one another in a regular order, beginning in one lower extremity 
and extending to the other, then to the upper limbs, and finally to the 
face. Their de^ee varies from a slight quivermg to a powerful contraction, 
and their duration is from a minute or less to an hour and a quarter.'' 

This is in complete accord with what Drasche,* in his well-known 
monograph, described as early as 1860. Drasclie incidentally alludes to 
the numerous reports and stories concerning cases, of apparent death and 
alleged burials of living patients, especially during the epidemics of 1830 
and 1831, tlmt find their proper explanation in these post-mortem phe- 
nomena. It is well, therefore, for physicians to inform the attendants 
concerning the possibility of such occurrences. Drasche himself witnessed 

* Article on cholera in Eulenburg^s Real-Encyclopaedie der gesammten Heil- 
kunde, 1880. 

* London Medical Gazette, November, 1849. 

' Pepper's System of Pi-actiail Medicine, 1885. 

* Die Epideinische Ciiolera. Von Dr. Anton Drasche. Weir, 1860. 
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the most fearful confusion and consternation among those surrounding a 
dead body, on the sudden appearance of muscular contractions. He ex- 
plains the occurrence of post-mortem ejaculations of semen through mus- 
cular contractions in the walls of the vesiculae seminales. 

Mention may also be made of those singular cases in which the fore- 
arms become so contracted as to cross each other, giving the impression of 
an attitude of prayer. Indeed the phenomenon has been so interpreted 
by some of the older writers, and the last moments of a fast fading life 
have been held to be coupled with the involuntary assumption of an atti- 
tude of prayer. The eyes have likewise been observed to open and move 
in different directions, and a complete turning over of the body on one 
side has been credibly described. 

Powerful muscular contractions of this kind have been at times ob- 
sen-ed in other diseases as well as in cholera, but with far less fre- 
quency. Stills remarks that " these muscular phenomena after death 
form an interesting feature in the history of cholera, but they are by no 
means peculiar to that disease. They have been observed in other diseases, 
and especially in yellow fever — an affection in which the pathological con- 
dition is quite unlike that of cholera. In both diseases they have been 
manifested in robust persons, and when the course of the fatal attack was 
both rapid and severe." 

He also alludes to the experience of Dr. " Dowler, of New Orleans, who 
found that contractions could be provoked by striking the muscles, in 
rapidly fatal cases of yellow fever. Dr. Dowler also witnessed their spon- 
taneous occurrence, and describes a noteworthy instance of the phenome- 
non in question as follows: 

" Not long after the cessation of the respiration the left hand was car- 
ried by a regular motion to the throat, and then to the crown of the head; 
the right arm followed the same route on the right side; the left arm was 
then carried back to the throat, and thence to tlie breast, reversing all its 
original motions, and finally the right hand and arm did exactly the 



same." 



Drasche has pointed out that these phenomena never happen in patients 
who liave died in the typhoid stage of cholera. It is not imix)8sible that 
the ante and post mortem muscular movements may in some mexisure 
account for the elevation of temperature wliich takes place after death 
from cholera; an elevation, it will be remembered, tliat may amount to 
over four degrees Fahrenheit. At 

The Necropsy the marke^l dryness of the subcutaneous connective- 
tissue, as well as the dryness and deep reddish-brown color of the muscles, 
are at once apparent. The abdominal viscera likewise appear dry, and 
sometimes seem almost pressed together, having shrunk deeply back into 
the abdominal cavity. Of course this is not seen in those c^ses where the 
intestines contain an overabundance of fluid. Our attention is naturally 
first directed to the condition of the alimentfiry car.al. The serous surface 
of the small intestine looks rosv or purplish, that of the stomach and colon 
normallv pale. There is no distension from gas, but fluid may be found, 
especially m the ileum, in greater or less abundance. Often the intestines 
have a flabby, sodden appearance. 

The Peritoneum, and especially the serous covering of the intestine, 
is either quite dry, or else it appears coated with a thin him of a viscid al- 
buminous substance, that on bemg rubbed pro<Uice8 a soapy scum or lather. 
Microscopically examined, this substance is found to consist principally 
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of dcBqiiamated endothelial colls, which have undergone granular defen- 
eration or mocoid metamorphosiB. ' 

The Pharynx and CEsopha^s are sometimes found tilmost normal, 
but oftener they show more or lees congestion of thi' mncons mombrane, 
with pxtnivasfttionM and ecchymosoB varying in extent and dopree. The 
uauiil slimy coating is replaced hy a dry appearance of the inner surtare, 
Only oxcoptionolty do wc find a creamy substance deposited in a thin Urer 
ujjon the lower segment of the msophagus. 

The Stomach is often, yet hy no means always, hj-penemic. But tbe 
hyporwniia rarely extends to the serous coat. Its mucons surface is coalrf 
with a thick layer of viscid niucua, that, owing to the preseuce of blooii. 
aomotimos aasunies a brownish-red or even inky look. Hilious contents »( 
the stomach are rarely seen, f^ometimes in place of being hypenemic the 

fastric mucosa looks abnormally pale. It is a fact that tlie mucous mem- 
i-ano coveriug the fundus is, aa a rule, found to be more or less eoftenul 
and relaxed. But in spite of the writings of Rayer,' Briquet and Mignot," 
Tholozan,' and others, this softening must he regarded as of poet-mortem 
origin. Tholozan liaa also described agastric "psorenterie," brought about 
by the appearance of small, oval, whitish and friable projections upon the 
inner surface of the mucosa. Most observers fail to mention appeamnwj 
of this kind. 

The Small Intestine, in addition to the previously noticed snhserou? 
vascularity that imparts to the outer coat its rosy tint, often shows more 
or less congestive swelling of the mucosa. But at times the mucous mem- 
brane appears normally or even unnaturally pale. When liyjierffniia is 
well-marked and bloody e.Ytravasationa have occurred, these conditions are 
observed to be most prononnced in the ileum, especially as we approach 
the ileo-ciecal valve. Koch, who has carefully studied the condition of the 
intestines in cholera corpses, finds the usual text-book description of their 
appearance insufficient or faulty. In his address on Cholera and its Ba- 
cillus, delivered at Berlin, be says: 

There were cases in which the lower section of the small intestine was colored 
dark brownish red, most intensely immediatelv above the ileo-cwoal valve, less so 
higher up, the mucous membrane bein;^ studded with supertlcial hiemorrhag^ 
In many cases the mucous membrane was even superficially necrosed, and showed 
diphtlieritic coatings. Corresponding to this, the cont«nts of the intestine wen 
not a rice-watery colorless liquid, but a bloody, ichorous, stinkine fluid. 

Other cnses showed a gradual transition to less rafirked raodiflcations. The 
redness was less intense in Ihem, and flnallv existed only in patches; and these 
were followed by cases in which only thebordersof the foiUcles and Payer's glands 
were reddened. This last-mentioned item affords a very charBcteristic appea^ 
ance, which does not occur in other affections of the intestines, and is quite pecul- 
iar to cholera- In comparatively very few cases, iiowever, the mucous membrane 
was very little changed. It looked somewhat swollen and less transparent in the 
Kiirf ace-layers; the solitary follicles and Peyer's glands were strongly prominent 
The wliole mucous menibrane was slightly rose-colored, but there was nowhere 
any capillary hsemorrha^. In these coses the contents ot the int«stine al^ 
looked colorless, but they were by no means always like rice-water, but would lie 
generally better compared to gruel. Only in a few cases have I seen that the 
contents of the intestine were purely watery and mucous, and oontaioed compara- 
tively few flakes. 

■ Straus. Lecons sur I'anatomie Pathol, du Cholera. Le Proer^ Medical, De- 
cember 13, 1884 ' Recherches anatomiques sur le cholera. Paris, 1832. 

* Traite pratique et analytique du cholera. Paris, 1650. 

* Recherches sur quelques points d'anatomie et de physiologie patbologiques 
du cholera, Paris. 
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MacnamaraEaystliat ho lias freouently seen cases in which "the mucous 
Hurfac« of the intestinal caiml, like that of the etomach, is pale and ex- 
sanguine from one end to the otht-r." Concerning the congested portions, 
the same author writ«a: "If a portion of the injected int^tine be placed 
under the mieroBcopo, a half-inch power used, and pressure made on the 
covering' glass, it will be observed tliat the blood contained in the cougested 
rcBsels is not squeezed uniformly out of the veins, but breaks otf into 
little masses, reminding one of tne detached patches of mercury seen at 
timos in a broken thermometer, or other narrow glass tube, conveying the 
idoB that the blood in the vessels, although not formed into a clot, has 
become thifik and tenacious." 

Still^ believes that "the general paleness of the intestinal mucous mcm- 
Imno in the stage of collapse, and its congestive redness whenever the signB 
of reaction have existed before death, have a very important bearing upon 
the pathology of this disease, for they demonsh^te conclusively that the 
gastro-intcatinal evacuations in cholera have no relation wliatever to inflam- 
mation. On the other haud, they render it altogether probable tliat the 
serous flux is in the natui'o of a sweat, an intestinal ophidrosis." 

l^iis inew evidently accords with some observations made by Sutton,* 
which were, however, too liniit^id to justify any such wide geni'rulizstion. 

Sumeroos examinations by other obsei'vers show that synchronooslv 
with the immense seraus effusion there constantly occur clianges of a 
distinctly inflammatorv cliaractcr. If we are to believe Koch, they must 
be r«^ardi4 in the lig)it of a specific process due to a bacillary invasion, 
Hypcnemia, small -cellular infiltjatiou, swelling and granular degeneration 
of glandular epithelium, ecchymoeis, luemorrhago and even necrosis — all 
these commonly ol)8c>r\-ed changes clearly show that tho intoetlnes in cholem 
are in a condition of iwaie specific inflammation. It does not appear pos- 
sible, therefore, that the " serous flux " has no other significance tnan that 
of a non-inflammatory intestinal sweat, 

At the recent Knglish debate on cholera, Dr. Pye-Smith ' compared the 
rice-water diechui'ge to the paralytic secretion which occurred after division 
of all the nerves supplying a portion of the gut. lie also held tliat the 
intestinal lesions of cholera were of a non-inflammatory kind. But his 
views were evidently not shared by the majoritv of those who participatwl 
^1 the discussion. Sutton himself lias stated that even when ''H'" t-<«-n«- 



membrane was pale throughout the entire Intestine, tho valvulie ci 
looked swollen and cedematous. The solitary glands were very distinct 
and prominent. " In imperfect reaction be found the mucous membrane 
very mnch congested and ecchymosed." The congested portions we ru 
sometimes gtanular, and apparently denuded of epithelium. The mucous 
surface had often a dark port-wine color, duo to the extravasated blood and 
the h^'penemia, and here and there the surface was covered with a dirty 
gray membranous substance, likened to a diphtheritic deposit. I have, 
however, seen no decided false membrane, such as could be peeleil off. as 
in diphtheria. The surface was also occasionally bile-stained, and the 
greenish -yellow color of the bile and the deep red color of the congested 
sur&iee ]iresent«d a very striking appearance. The solitary gUnda wore 
veryprominent, and in some cases apparently enlarged." 

Tne inflammaton,' changes as described by Kdseh and llenaut ' are 

' London Hospital Clinical Lectures and Reports, vol. iv. 

> Tiie Britisli Sledicnl Joitrnol, Api-il 4. I8ai. 

• N0M mriw Bittottiona histologiquai del'mteatin, eto. i'mgvfataMicni, 1818. 



^c I raistakable. Tliese writers mention especially the email 

1,-Diiuiur iiiiiiuuliOD of tho mucous and eubmucoug coate. Lencocjtosof 

emigration were alao seen beneath the gerouB coating by these obsorvcn 

T hi B round-welled infiltration may tiflect the solitary follicles and Pem'a 

""tches to such an extent that a striking similarity to typhoid intcetinGS 

iults. Rudnew ' was struck by thia peculiarity as long ago as 1866. 

Epithelial De^i/uiwiatwn of C/wlera Inleslims. — A few words murt 

ncre be devoted to the mooted question regarding the occurrence Hud 

BJgniflcance of extensive epithelial desquamation in the intestinal canal of 

-holemicB. Formerly it was very generally believed to be one of Uie mort 

iportant, if not ibe most important iiatliological phenomenon of tho 

,.hoIe disease. And even at the present day there are those who nphoM 

ich views. Thus Dr. Maclagan, at the i-ecent discussion on cholera before 

le Itoyal Medical and Chirurgical Society,* distinctly averted that the 

' " '" " icteristic lesion of c ho] era. and 

itary tract was the nidus of the 



poison. 

The intestinal villi and oven ti 
found to bo deprived of theur epithelinii 
membrane, forming the "rice-water g 
covered within the int«etinftl luir"". 
mever likened tliis condition to 
which the epidermis had been raisp 
a considerable portion of t*" 
intestines. But in all his p 
on cholera in Quain's Dictm..^ 
separation of epithelium, ' 
Referring to the granuli 
lie admits that uio clia 
dinary decomposition. h, <.j. 

vitiillv importa,nt distinciion uucwoen 

■ ' ■ ■ * ■■ 'ells, d ■ • 



ollicles have been repeated It 
ad shreds of exfoliated epithelial 
les," have then always been dis- 
ughout its entire extent. Kii> 
a portion of int«gumBnt, from 
ini. Macnumara often noticrd 
till adhering to the walls of the 
e;s, excepting onl^' his last article 
rosses the conviction tliat this 
tent an ante-mortem occurrene^ 
f the individual epithelial CcUb, 
ay from what is ooeerved in or- 
hore is, nevertbelese, this moat 
lie two — the decomposition, or 
-r.i, rojiimctii\-3 when the jffltioiit 
is in possession of life and vigor; it is the rapid death and destruction of 
intestinal epithelium during life which is the characteristic feature of this 
disease, ana renders it so deadly." Besides this the epithelium of the 
nasal passages and mouth, of tho pharynx and cssophagus, may be shed in 
large patches, or ma^ appear almost completely destroyed, and this de- 
struction is also seen in epithelium found elsewhere in the body, as in the 
kidneys, and other parenchymatous oi^ns. It is curious to note that 
Macnamara for a long time did not hesitate to ascribe this extensive epi- 
thelial alteration te post-mortem changes, in all the organs of the body save 
the intestines, where of all other places, it would be most likely to occur. 
There is no "doubt, in the opinion of the editor, that the intestinal ei- 
foliation is mainly but not entirely due to cadaveric changes. Cohnheim 
and Ills followers went further than this, and asserted it to be solely due 
to cadaveric decomposition. 

Flint" almost completely agrees with Cohnheim stating "that there ia 
no ground for asBuming that during life an extensive desquamation of the 
epitlielium takes place." At the present writing Macnamara and many 



' Quoted by Straus in le Progris medical. December 18, 18St 

' Tlie Britisli Medical Journal, April 4, 1885. 

* A Treatise on the Priociplea and Practise of Hedicme. 1881, Dp. SIM 
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other competent nil th ore ent«rtAiii the vivvi tliat such iicBr|uamatioii is lai^ely 
tite nwult of (tost- mortem chungc. in whic^h opinion the editor has alr^dy 
expreawd hia concurrence. Apropos of this suhg'fct we may be permitted 
to IwTX) iiiinxlucc the following tjuotution from Stille: 

_( the first Alm^rioui i^piileiiiii! of diolora, fl833-35) Dr. W, E. 

J- of Analnm^ in tlie University ot Peniisylvuniik, described an 

D ot the ejiitlietial lining of Oie uUmentary canoj, whereby the extreini- 
•>rdveiiouasy!tt<:mot Uie p^nre denuded, as l>eingcharactorutJc of cliolera 

In IMS, Dr. Samuel Jiu-kson, Proteasor of the Institutes of Medicine, and 

Dr. John NeOl, Demonstrator of Anatonw in Oie tJnivt'iBity, in conjunction with 
Dr. Wflltnin Pepper and Dr. Paul B. Goddard, presented a report to the Col lege 
of Ffa.vtticiana of Philudelpliia, in which they too showed tlmtthe epitbeUol layei 
of life iutcaUnol mucouH membnuie was either entirely removed or was detoclied, 
mUierin^ Iwwdy, This important Taut — the most impoi-taut, iwrhnp*, in the 
nifvhnniKm of cholera — was conilnned seventeen yearn later by tlie eminent pa- 
UioliiKist Dr, Lionel 8. Beale,' who, when referring to " Uie remarkable ohanic- 
teni of the matter discliarged from tlie intestinal tube, and to the fact that the 
nuall intestines almost alwaya -wnlain a conaidemfale quantity of pole almost 
culorlcKS gruel, rice, or cream-like matter," added: "This has been proved to 
consist almost entirely of columnar epithelium, and in vety many cases large flakes 
cAo be found, consisting- of several uninjured epithelial sheaths of the villi. . . . 
io bad cases it ia probable tliat almost every villus, from the pylorus to the ilio- 
gtlf^i vaivit, ha« been stnppied ofits epithelial coating during life. . . . These 
—^tntoigans, Uie villi, arc, ina very bad caac, (ul or nearly all left bare, and a 
lential part ot what constitutes blie absorbing npiioratus is completely de- 
._j ... It is probable that tlie extent ot this process of denudation ueter- 

■ the severity or mildoGss of Uie attack. ... It Rceras probable also that 

the cpitbelium may become detoclied in consequence ot the almost complete ces- 
sation of Oie circulation in the lapillariea l>euciith, but the deiith of the cells may 
occur in consequence of their being exposed to lliu influence of certain matters 
in the lalistine or in the blood, iu which case they would simply foil ofT. 

Thtt glandular strwlures of the small intestine, as already intimated, 
show varying dt^ireoa of morbid change. Tho eoljtary follicles are uniformly 
enlarged, opaque, hard, and seemingly hllcd witJi an amorphous finely 
granular exudation (Keinhardt and Leubuachei').' Foyer's patches, and 
uninner's glands are found to bo EJmtlarly alTected. Fever's patches also 
show more or leas diatinctlv the congestion already alluded to in the de- 
scription given by Koch, ^hev have at times been found in a condition 
of BUperticial ulceration, not unlike tiiat of typhoid fever. On account of 
the gn»t prominence of tlie solitary follicles, the French speuk of the in- 
tt-stinal appearance in cholera as a pnoreidirie. Micro»;oplcally examined, 
the almost complete absence of the epithelial lining of the mucosa is readily 
olj^rred. In addition there is constantly seen u small cellular infiltratioQ 
of the mucous membrane that, in spite of the contrary statement of Keisch, 
only exceptionally extends below ihc mHHculnrin miicosie. But this does 
not apply to the lower end of the ileum, where the inflammatoiy in tiltratioR 
ifiseento have penetrated far int') the submucous tissue. Straus' cliaracter- 
izeB the intestinal lesions of cholera as an ^' acut« desquamative enteritis;" 

The Large Intestine is frequently found in a coUapeeil contliLion. 
There occur in it R»rcely any constant changes. Indeed it is a singular 
circnmstance that the colon has at times presented a perfectly healthy ap- 
pGATancQ. Generally, however, the solitary follicloaand agmmated glands 
ore aeeii to be swollen, hard, opaque and filled with fluid or sticky oontvnts. 

' Mc<]ical Times and Oaxettc. .Viigust, 1880, 
» Vin-how'H Aniiiv. vol. Tti., IfWO. 
*Le Pn>gre« Medical. December, 18, U 
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ASIATIC CHOI-ERA. 

■cir prominence girtw rise to the sanip condition of jvtorFiifvrte, just ram- 

led ill connection with tlie small intestine. But ihi inilammafory iafll- 

tion of round ceils is not observable in the coats of the large intffitinft 

The Mesenteric Glands are moderatolv enlarged, soft, and somewkat 

congfstcfL Vircliow found in them an exudation which looked white and 

;p-iiniilar, reaembliiiff the mitt of herrings. Macnamara aeeerte that lliii 

fhitiisli ai>pearance la due to molecular matter carried by^he laoteals from 

he intfPtine to the lymph-glanda. Straus found the mesenteric glands 

sometimes normal in eize and appeaxauce, at othor times slightly increased 

in volume anil hjporEemii;. 

The Thoracic Duct and lymphatics generallyare found empty, sniJ 
Bhow no noteworthy altenition. 

The Spleen is commonly found small and shrunken, with n wrinkled 



capsule, and flabby paronchyui" 
Malpigiiliui bodies, and Itainhumi., 
extrjkva.-ationH. Infarctions have . 

Slia^izes the point that, contra— 
iaenses, the cholera spleen Is 
cousistenoy rather than soft auo , 
The lliver is rather small, [mle 
portal veins being at times fill" 
are generally very indistinct. 
to the naked eye grayish dirty ■ 
vore also seen in the substani >, ■ 
tion the trabecule of the he[»i < 
each other, and here and th< i 
the cftpiUarieB were distend a 
hepatic colls themselves were grni 
ons infiltration, much less mar] 
linm. A certain number of tl... 



ibserved a milky fluid Siting tlii' 
iibnacher noticed hyperemia and 
' a been discovered. Straus cm- 
; is observed in most infectiuuf 
1 in size, shriveled, and of tinn 

flacid and qu i tp anaemic, only the 
fc blood. The acinous markinp? 
ys that the liver always preeeniwi 
mattered over the surface. They 
an. On microscopical cxnmiDS- 
' fonnd somewhat separated froni 
t lost their radiated arrangemciil; 
with red blood globules. Tbc 
presented a condition of protein- 
er, thantliat of the renal epithe- 
.. ere increased in size somotimi's m 
double that of ilie normal. The epithelium of the hepatic ducts was intacu 
MM. Hanot and Gilbert have recently discovered in certain cases littk 
islets in the hepatic lobules which are incapable of receiving any staining.' 
These islets are formed of swollen hepatic cells, with transmreut glas^'- 
looking protoplasm, but with nuclei normally stained. They propose 
for this alteration the name of transparent tumefaction. 

ilM. Nicati and Rietach" have also described hepatic changes which 
they believe to be always present in cholera. They say tliat the liver was 
more or less atrophied, the lobular contours were effaced, and the cellular 
trabocuIiB within the lobules were markedly widened. They also allude lo 
the distention of the gall bladder and of the cystic, hepatic and common 
ducts; the latter was narrowed as it entered the intestine, so that very consid- 
erable force was sometimes necessary to cause the bUe to pass througn. Crj's- 
tallinc needles were found in the blood of the vena cava, and the fresh liver 
presented on section an abundance of fat drops and colorless crj-stalline 
accretions. The amount of glycogen in the liver was considerably dimin- 
ished. In individuals dead in the algid stage the bile was inspissated and 
black in color. There was often a total absence of bile in the intestine. 
The gall-bladder, as just described by N'icati and Rietsch, is filled, often 



'Coniptes Rendus de la Soc. de Biologie, No. 41, 1684, p. 6 
< La Semaine Medicate, Na 41, 1884. 



THE KTONEYS. 275 

to diBtentiOD, with thin brownish or green fluid. IteinhArdt and Lea- 
buacher have observed pus and detached epithelium mixed with its biliury 
contents. 

The Kidneys. — Aside from the intestinal lesions of cholera the most 
important morbiil alterations are found in the kidneys. Lebert lias miulo 
n (Muvfnl tfludv of these ora;ans us affected bj the disease, and Virchow aa 
well AB Keinhardt and Loubuscher have also paid special attention tii them. 

Bc^'nning witli active congestion, the tntniles quickly undergo cloudy 
Bwelling that eventuates in fatty degeneration. 

In cases that have proved fatal within a few hours the kidneys show 
only moderate hypenemia, principally in the venules near the cortex, and 
inctpient cloudy swelling of the tubular epithelium. 

■ The extensive desquamation of renal epithelium, and phig^ng up of 
the lumina of nuny tubules, which have been described by some writers 
w characterizing this early stage, is certainly due in most cases to j>ost- 
mortem clianges. 

When the disease has lasted twenty hours or more, the kidneys show 

Saronchymatous clianges in varying degrees of intensity. Still later fatty 
egeneration may become quite pronounced. The affection is irregularly 
disseminated throughout the diseased organs, in such a way that healthy 
tubules arc found side by side with others far advanced in degeneration. 

Lebort says regarding the morbid affection of the kidneys: "Tlicflc 
organs may early take part in the proce^ of the disease. Even in cases in 
which death occurred in from sixteen to twenty-four hours after the at- 
tack, I have always observed an increase in the volume ot the kidneys. At 
the same time I found them generally filled with blood, in the form of 
stripes and punctated injection in both the cortical and medullary sub- 
etancQBi and on the surface in more star-ehnped and marbled spots, with 
numorona and thick anastomoses. The superficial intereanalicular Teasels 
and capillaries ot the Malpighian glomeruli also shared in this condition 
of congestion, and ecchymoses in different regions were likewise not infre- 
qnent. Even in eases of de^th in the second half of the first day. I have 
often fonnd the cortical substance of the kidneys in an unmistakable con- 
dition of commencing decoloration, extending even from tlie surface deep 
down into the pyramids. I have also often seen the capsules abnormally 
atlh<-rent nt this time, Tlie microscope reveals at this early st^e a re- 
markable epithelial proliferation in the urinary tuhnles with cloudy swell- 
ing of the cells, the contents of which, consisting of numerous albuminoid 
granules, may be dissolved by acetic acid. Now and then I have also 
found, as early ai at the end of the first dav. distinct transparent cylinders 
in the interior of the urinary canals. The kidneys, therefore, are decidedly 
affected on the very first day of a pronounced attack of cholera." 

The Bladder is generally found empty ami collajiaed. At times its 
mucous surface shows a creamy coating of degenerated and detached 
epthelinm. Uvperwmia about the nock of the bladder is occasionally 
prcM^nt. 

The Ureters arc frequently hypenemic, and likewise have a some- 
what creamy coating, tliat has no sjtecial significance. The apiiearanco 
of the r»nal pelvis and calyces has already been mentioned. 

The Uterus cnmmoiily contains sauguinolent mucous or pure blooil 
in clots. Its mucous membrane is often much congeet4id. and mottled 
with spots of extravasation, varying in siz<^< from a pin's head to lai^u 
' ' -'-■- - ^^A may seem to cover nearly the entire surmce. 
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Infarctions, with their broiul base turned inward, have been repeatoUv 
Been in the mnscuiar parenchyma of the womb. 

The Ovaries show more or le-ss hnienemia that ee^ms to keep [«»> 
with the same condition of the uterus. Bloody extra vaaations baye been 
found in the Bubetatice of these organs. 

The Vagina eibibita the same tendency to bloody snfiusion and 
eccbyniosia that ia witneased in connsction with the other [wrtions of Om 
female generative apparatus. 

The Pericardium, nud espoeially the Pleura, looks dry, but oftun 
has a thin coating that is in all rosj^ects similar to what has been alrvadj 
described as coTsring the peritoneum. Eccliymoses are a frequent occur- 
rence, principally in the liependout portioiia. 

The Heart is firmly contracted iu its left compartments, less so on 
the right side. 

The left veutricle, and at timps the entire organ, contains little or no 
blood. ITsnally, howover. the right auricle and TcntricJe are filled witli 
dark clotted blood. A separation of huffy clots does not invariably liai*- 
pen, but it is the rule nevertheless, 

Tlie muscular substance of tlie heait is firm, red, and hard. Fatty 
degeneration is not present. 

Buhl ' has ascertained that the loss in water is less in the cardiac mui^ 
cle than in the other muscles of tha body. Heart muscle also contains * 
smaller proportion of urea. 

Tlie endocardium sometimes shows a few ecchymoses. Regarding the 
blood-vessels, it is at once apparent that there is arterial depletion and 
venous filling, though even the latter is but rarely pronounced, owing to tbe 
reduction of the entire volume of blood The perivascular deposition of 
reddJBh-brown pigment is, according U Buhl, a constant oecurrouce in 
cholera. Pigment ia also found in the Trails of the vessels. 

Lehmann 'and espcciallv Schmidt,' have made careful studies rcgardin| 
the 

Condition of the Blood in cholera. Schmidt ascertained that the in- 
spissation of tJie blood was at its height about thirty-six hours after the 
onset of the pronounced disease. 

At that time the proportion of solids may be one and a half times 
greater than normal. Tliis remarkable increase belongs chiefly to the 
organic ingredients of the blood. So far as tbe solids are concerned the 
loss through transudation mainly holongs to the sodium chloride. Hence 
the potash salts and phosphates appear relatively increased. TJrea also 
accumulates in the blood, owing to the renal disturbances above described. 
Nevertheless, Lebcrt was unable to demonstrate in the blood of patlenls 
dying in the typhoid stage, an increase of either urea or carbonate of am- 
monia. 

- Quite recently M, Straus has published an interesting accoant of a series 
of investigations regarding the blood in cholera,' of which the following is 
a sumniiiry: llie gross appearance of the blood after standing for about 
twentv-four hours is very similar to that of infectious diseases or of 
asphyxia. It is of a deep black color, and covered by a layer of clear, not 
c<^ulated, serum. On microscopical examination the red globules appear 

'Zeitschritt fQr rntionclte Mediziu, 1353. 

' Physikalisehe iind cJiemische Studien ueber die Cholera. Zttrich, 1867. 

'Chai-akteristicderepid. Cholera, elc. Leipzig, 1350. 

*Le Progrfe Medical, February 14, 1886. 
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pale, diffluent, bat not ugglutinative, as is the case in the blood of malig- 
luint pustule. There is also a great number of globulins or Tnicrocytes, 
tliat 18 to sav of red globules two or tliiee times smaller than normal 
(Hiiyem), Owiug to the draining away of the serum the relative propor- 
tion of red globules is greatly incre4ised, so that one cubic millimetre con- 
taina over 7,800,000 instead of 4,000.000 to 4,500,000 which is the normal 
proportion (Kelach and llenaut).' The reaction of the-blood ia usually 
wiglitly acid. Anieu fresh blooil taken from a cholera patient is examined 
under a high power, there may be seen in the spaces txstween the glolmles 
some eitremcly minute corpueclee, very feebly refractive and slight, often 
elongated and narrowed at the center, and resembling micro-organisms. 

lnd(.-ed they were at first euppoBcd to bo snch, until further teets by 
staining and cnlturea proved the incorrectness of the assumption. At the 
request of Straus, Dr. Malassoz examined a numlKU' of specimens of dried 
blood from cholera (>ationts, and made the following report which had not 
liitberto been published by him: 

" Then.' are frequently found in the blood of cholera patients very mi- 
nute bodies which might readily be taken for micro-organ ism a. When the 
blo<>d ia eacposed in very tliin layers on a, elide rapidly dried, then hardened 
l>y heat or chromic or osmic acid, and finally stained by gentian violet 
and mounted in balsam, these bodies are brightly stained and may lie seen 
under varions forms and sizes. Many resemble dumb-belts, or diplococci, 
the individual micrococci of which are separated at some distance from 
each other and united by a more or lese clearly visible filament; others 
arc like a wallet or a biscuit, aa if they were micro-organisms in process 
of division; others again form chains or filaments of varying lengtli. In 
brief, they might be supposed to be different shapes of the same micro- 
organism or di^erent varieties of microbes. But they are not. If a Uttlo 
vater be added to a specimen of the blood which is simply dried hut not 
bardened. the red globules may be seen to lose color and Hnaiiy to disap- 
pear, their hemoglobine being dissolved. And the apparent micro-organ- 
isms comport thoniaoives in tlie same manner; some indeed resist for a 
considerable length of time, hut may be finally olserved to disnpjieur. 
This disap^iea ranee of the red globules and of the minute bodies just de- 
scribed «*nrs much more rapidly if ammoniated water or a solution of 
bile l>e useil instead of simple water. When treated in other ways they 
are also found to act like the red globules, receinng exactly the aime 
Maining as the latter bodies, and diitering in this respecct from the glo- 
bulins of Donne (known also as the elementary corpuscles of Zimmer- 
maiin, hematoblasts of ilayem, and blood "plaquettes" of Bizxozero), aud 
from both the protoplasm and the nuclei of the white corpuscles. ThiTe 
is, therefore, reason to conclude that the little bodies in question aro simply 
portiuna of red globules drawn out and broken up, an alteration which is 
periiaps due to tne extreme degrt^e of concentnition of the blood. The 
merobera of the French mission to Egypt reported having foniid in the 
bkwd of cholera patients very minute bodies which bore a resemblsnco 
to the lactic ferment. It was probably some of this globular df'bris that 
they aaw, and not the " blooti plaquettes " as Koch asserted in his fifth re- 
port.' These ' plaquettcs " (hematoblnstsof Hayem) bear no resemblance 
to the bodies above iloacribed either in form or in size or in their histo- 
chemical reactions." 
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It ma^v tie eoen from this how numerous are the sources of errorin 
those dchcate reeettrchca in hemutology ; and how cautious one ehoiild be 
in asHcrtine the prcBeuco of micro-organisms in the hlood, when the (aatii 
not establialied poei lively hy staining, and especially by culture experiniwita 
It is creditable to Straus to have made so candid an admission of his error, 
after he had himself claimed for these pseudo-organisms the important 
of a new and perhaps ^-alnable discovery. 

The Lungs are found collapsed and shrunken. When the thoruM 
oi>ened thev appear to lie far back, as if pressed against the spine. They ' 
are dry and generally pale in their anterior and upper portions. The cut 
surface here looks pinkish or gniy. Dark blood oozes slowly and sparingly 
from the larger veins, 

Posteriorly there may be more or loss hypostatic congestion and (pdema. 
The pulmonary tissue there is friable, contrasting in this respect with 
tbe toughness of the other portions of ;he lung. The actual weight 'if 
the organs may bo redueeil to one-half tUe normal standard. 

In uboiit fifty per cent, of the cases e camined by Sutton, he found tlie 
lungs eougested tliroughout, and of a da 'k red color. 

Maenamara reports out of a whole ni mber of sixty-four post-mortem;, 
of which he lias kept careful notes, pulm )nary congestion thirty-sis tiinor. 
This was when death had occurred m c&Japse. Or, Chuckerbuty ' found 
the lungs congested in more than one-half of his coses. 

In 1854 Baly and Gull," stated that the hypostatic engorgement n-ss. 
in some instances, so profound as to cause portions of the lung to sink in 
water. 

On the other liand, Parkcs" said tliat " the most common appearani'i* 
in the lungs are the collapse and the deficient crepitation, arising from 
the more or less complete absence of air and blood." 

As regards the Larynx, Trachea, and Bronchi, they show little al- 
teration save Bome ]TalIor or lividity of their muttons surfaces. At tim». 
however, exceeding dryiicsi?, at others a slight coating of frothy fluid, iiuil 
again, patchus of hyiKTicmia and oven ecchyniosia hiive tiwii niisiTvi-l. 

Tlie occurrence of diphtheritic and pseu do-mem branons processes has 
been recorded by Lebert and others. But all such changes are «\- 
ondary and do not belong to the specific cholera-process. Moreover, they 
have boon only quite exceptionally seen after death during collapse. 

The Diploe, — On opening the cranium the diploij presents an unu- 
sually red appearance. Like other osseous structures it is found to be 
abnormally friable. 

The Meninges are seen to be gorged with dark blood; in the Simla's 
of the dura this is especially prominent. A few extravasations are foumi 
hero and there, at the base or over the cortex. 

The aracfinoid often shows a viscid coating, and appears moist and 
sticky, whereas the pia mater ia generally dry. At times, however, it 
cppears cedematous and studded with patches of ecchymosis. The ven- 
tricles of the brain are either empty or only moderately distendi^l. 
The cerebrospinal finid is absent or diminished, and, when present, 
more sticky tlian normal. According to Voit the encephalic fiuids, either 

' Indian Annals, 1867. 

' Reports on Epidemic Cholera. Drawn up at the desire of the Cholera Com- 
mittee of tbe Ro^-ul College of Physicians. London, 1854. 

■ Reseurclies into the Pathology and Treatment of Asiatic Cholera. Lonilon, 

1847. 
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thoee beloimng to meningeal oedema or those found in the ventricles, and 
even the substance of the brain, contain the largest relative accumulation 
of urea discoverable in the bodies of cholera patients. Lehmann and Buhl 
have confirmed these observations. 

The Encephalon is drier than normal, especially the white substance. 
Punctate hypersemia is at times observed. Buhl also found pigmentary 
deposits in the smaller cerebral blood-vessels. 

The Spinal Cord shows the same meningeal hypersemia that existn 
in the brain, and in all other respects its condition corresponds to that of 
the encephalon. Buhl states that he has found the pneumogastric nerve 
surrounded with a plexus of dilated blood-vessels, at its point of entrance 
into the chest He also describes a hyperaemic condition of the ganglia of 
the sympathetic. The solar plexus is frequently reddened through- 
out, and occasionally shows ecchymosis. 

These appearances are not without interest, especially when considered 
in connection with Chapman's peculiar views on the neurotic origin of 
cholera, fuller reference to which will be found in the chapters on etiology. 
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CHAPTER xxxn^. 

MORBID APPEARANCES AFTER DEATH FOLLOWINO REACTION. 

It is but natural that tho post-mortem appt'urancps are found to titt 
in accordauco with the time that haa [(assed between the first establislinient 
of reaction and the death of the patient. Should the latt«r ocRur at the 
very incipience of reaction, there will be little or no difference from what 
is aeon in death from collapae. On the other hand, after death during or 
following fnlly established reaction, some noteworthy niodificationB of the 
appearances cliaracterizing ooilajMe are constantly ofwen^ed. 

In the first place tlie General Appearance of the Body is murh 
less shrniiken indeed there may be apparent plumpness. Rigor mortis is 
far less pronounced ; it also begins later and ends sooner. Lividity, c^nosii, 
and extensive cadaveric blotches are less marked and not imrequenlly 
abaent. A post-mortem rise of the temperature does not take place, Mns- 
cular contractions are not observed after death. In a word, there is 
nothing decidedly characteristic about the external appewrance of a cholen 
corpse, when reaction was fully established at the time of de«tti. The lijH. 
teeth and gums show ii dark brown or blackish sciim, and often a tluck 
creamy substance coats the conjunctivae. 

On opening the cadaver the connective tissue is found of natural mois- 
ture, the blood is again more fluid; the muscles, however, are still dark, 
dry, and hard. According to Hamemj'k' an urinous odor often issues from 
tho cut organs, a statement that has been in turn denied and accepted by 
other writers. At times the buccal mucous membrane, the palate, pnarvni 
and larynx, are found coated with grayish diphtheritic membranes, which 
reveal underlying ulcerations. Generally, however, the upper respiratory 
passes present a nearly normal appearance. 

The Peritoneum is hut rarely mjected and covered with products of 
inflammation. It has regained its natural moisture. A viscid scum is not 
seen. 

The Stomach is commonly found somewhat contracted, holding a 
moderate amount of dirty-looking fluid. Its mucous membrane may be 
injected and in a catarrhal condition, A croupous exudation has lieen 
described by Pirogoff ' and others, but its presence is quite exceptional. 
The " patches of denuded mucous membrane, resembling in apppearancc 
HUperficial ulceration of this organ," together with "numerous pus-like 
cells — abortive epithelial preducta, which have been ineffectually formed 
to supply the l«»t epithelium,"— these appearances which are made so 
much of by Macnamara, are doubtless largely the result of cadaveric 

' Die Cliolera epidemica. Prag, 1850. 

* Anatomie pathologique du Cho!era. St. Petersburg:, lBi9. 



THE ABDOMINAL ORGANS. 



281 



cluingpp. nithough as will appenr preeently, diphtheritic procesaeB with 
tisene-iiiicroBis may occur in ci'rtain caaeB. But even then they are found 
in the intcBtine rather tlian the stomacli. 

The Small Intestine does not contain rice-water or gruel-like iluid, 
hat ga/B is UBually present in some abundance. Tlie internal surface is 
coatt'd with bilious mucus. When this is removed the mucous membrane 
may I* found apparently normal, or faintly injected. Low down in tlie 
ileum, and qnite ^nerally it» the colon, the preeeRC« of fecal matter i« 
noticed. Bnt this is not the invariable condition of things. When death 
bus supervened after a prolonged tvphoid condition of the patient, the 
Bmnll intestine generally shows very decided and advanced lesions, Engel' 
and Hamemjk found cirtensive superficial destruction of the mucosa, 
producing the appearance of a netwoi-k with wide mc«hes. 

Reiuhardt ana Leubuscher doneribe appearanceB resembling dysenteric 
intestines, with the usual hyperwmic condition, diphtheritic membranes, 
Jit-crosis, and jagged ulcers. (The latter in rare instances have led to 
perforation and peritonitis.) Bonillaud ' observed decideil gangrene In 
only one instance out of a large number of cases. 

The Large Intestine. — According to Griesinger. diphtheritic or dys- 
enteric ulcerations are not infrequently encountered in the large intestino. 
The solitary glands are commonly involved in this deatructive process. 
The same writer also observed similar changes in the small intestine, 
and he says tliat when Peyer's patches were aifected, the resemblance to 
typhoid intestines was so complete as to be misleading. Yet these Becond- 
»ry lesions are in no way eharacteristii; of choleni. They are mentionwl 
here, however, because some writt^rs have laid much stress on their nc- 
currence. A singular circumstance connected with them is their relative 
frequency in some epidemics, and their almost entire absence in others. 

The Mesenteric Glands appear but slightlv enlarged, except in 
those cases where destmctive lesions in the intestine are far advanced, 
when they may be much swelled and congested. 

The Spleen has regained its normal appearance, or is increase<l in 
Tolume, hypertemic, and soft. Its color is quite generally darker than in 
the stage of collapse. Infarctions have been repcjatedly observed, but must 
nevertheless l>o regarded as exceptional. Splenic rupture, as reported by 
Jiiemeyer and others, is a rare accident 

The Liver has resumed a darker and more natural appearance. 
TholoiMn* asserts that he found it congested in one-half of his cases. IIo 
also noticed softening. This statement is at variance with the observations 
of the majority of competent writers, who agree in pronouncing the liver 
•nbrtsntiiuly normal after death during the period of reaction. The gall- 
ittidt/rr is only slightly or not at all diBtended with fluid. At time's its 
mncouo membrane is in a catorrhal state. Kcchvmoses, diphtlieriticjiatf hes, 
ulcerations and even perforation have been described by Pirogou." Hut 
tliey are exceptional occurrences. 

The Kidneys, while showing no single constant lesion, are nevertheless 
always more or less altered. At times there is merely hyportemic swelling, 
with slight ]>arenchvmiitous degeneration, Frequentlv, fatty changes of 
the tubular epithelium are pronounced and widespread, particularly so in 



' P«4fer Vierteljtthrschrirt, vol. i 



' Op. citat. 



■Quoted by A. Houcliet, Observations d' accidents ^ngreneux. chez s 
iriqueM, in Arcliives g^a^niW, ItMT. 
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the cortical substance. ]VIany tubules are seen to be filled with oasts or 
epithelial debris. 

In a considerable proportion of cases, the clianges are those of acute in- 
fectious nephritis, with an unmistakable resemblance to the scarlet-fever 
kidney. This circumstance is in agreement with the clmical fact that 
cholera convalescents are but rarely known to develop chronic albuminuria. 
Still Hamemjk and others Imve reported a few cases, illustrating the 
possibility of such an event. 

The descriptions of Leubuscher, Reinhardt, Virchow, Drasche, and 
indeed most of the earlier writers on cholera, are inadequate as regards 
he imthological histology of these interesting renal lesions. And Eich- 
horst,* writing in 1880, publishes a very meager account of them. 
Griesinger,* Idiveran', and especially Lebert* give more satisfactory 
descriptions. 

But it is not necessary to reproduce the views of these various writers 
here, in order to point out wherein their opinions differ and in what re- 
spects there is substantial agreement among them. Quite recently, how- 
ever, Straus* lias made careful and elaborate investigations regarding the 
renal alterations of cholera. The great interest and importance of the sub- 
ject warrants our presenting a summary of his researches. 

In order not to interrupt the continuity of his descriptions, it has been 
thought advisable to consider the renal cnanges found bv'him after col- 
lapse, together with those of reaction, that alone properly l)elonging here. 

Straus did not find the increase in the size of the kianeys of those dv- 
ing during algid collapse or shortly after, which several authors have de- 
scribed. Like Bartels, he generally saw a diminution of volume. The 
capsule was not adherent, except when there was antecedent renal disease. 
On longitudinal section ho finos the cut surface moist, the cortical sub- 
stance of a dull grayish red color, with here and there points showing con- 
gestion and others of a yellowish brown color. The glomeruli are readily 
visible to the naked eye, prominent and congested, with the interlobular 
vessels presenting as sunken lines. The medullary rays of the cortiail sub- 
stance present a (lull grayish color, contrasting with the deeper tint of the 
pyramids. U'he vascnilar arches of the intermediate substiince are strongly 
congested. l*ressure made with the back of the scalpel upon one of the 
papilla3 causes an exudation of a suspicious looking fluid resembling ]>ut?. 
The mucous membrane of the pelvis is sometimes pile and sometimes 
strongly congested, and of a bluisli or violet color. 

Examined under the microscope, the epithelium of the convoluted 
tubules is seen to be profoundly altered even in very acute cases in which 
death has occurred in from twenty-four to thirty-six hours after the coni- 
mencement of the disease. The cell markings are elTaced and Heidenhain's 
striation is not present. The protoplasmic substiince is swollen and contains 
irre^rularly shaped granules of varying size, refractive to light, and colored 
brown by osniic acid, the cloudy swelling of Virchow. In consequence of the 
cellular tuniefacrtion.the lumen of the secretory tubules is almost completely 
effaced, while their dhinieter is greatly increiised. The free border of the 

' AHic:le Cliolera, in Eulenbuix's Roal-Encyclopadie. 

• Article Infect ions-KraukheitfTi in Virchow's Handbuch der siMiciellen Patho- 
logie und Thorupie. Erlan^cn, 1804. 

^Dictionnjiire encyel()pe(li(iue des sciences mediciiles. Paris, 1874. 
■* Article on cholera in Ziernssen's Cyclopaedia. New York, 1874. 
*Le Progi-es Medical, January 10 and February 14, 188/). 
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swrpting cells is unoven iind irrfpilurly torn, ds if it Iiad been nibbltil. 
Wheu the cliseuso has been of Bomewlmt longer duration (from one to three 
tiaj's), this ragged appearance of the border la more marked, and the priito- 
plHsni isroduix'd to the condition of an irregularly granular Buljstance. It is 
util^ in exce|itionnl cneea timt tlie little colloid B])herea deacribed by ('oniil 
in acute or subacute nephritie and in poisoning by cantiuirides ^ii iit 
seen in oemio acid premrations. 

Strauedid not find fatty degeneration of the epitiiolium of the c^un- 
Tolnted tabnlcs as described bv Ileinhardt, L. Meyer, Burtels, und others. 
The granular dnst to which tlie cellular prutoplu^m is reduced seems to 
be in port, at least, of hematic nature, as is evidenced by the reddish color 
which it assumes with eocene, and the greenish brown hue which picro- 
carminate of ammonia causes it to take. A similar hematic infiltration of 
the kidney has been seen in various infectious diseases, by Kelsch and 
Kiener in malaria, by Konaut in typhoid fever, and by Brault in ilipli- 
lh«ria. 

While these clianges have been taking place in the protoplasmic substance 
the nucleus still remains visible. But it is shifted toward the basal portion 
of the cell and, while retaining its circular form, appears swollen alid as 
if pitted with little holes. Those coloring agents which have an affinity 
for the nnclei, stain it indeed, but less deeply than normal; the aniline 
colors stain it auite distinctly, while ltauvier*e picro-canninate of ammonia 
does so bat feeoly. 

In certain parts, where the lesions are most pronounced, some of the 
Si'crcting cells are seen to be convert«<l into a granular mass without 
any ap{inrent nuclei, but the |>ortions in which such changes an; 
viable are isolated and involve only a small number of the tubules, Theso 
nuclear lesions are insisted upon by the writer as of no slight important. 
In the straight tubules of the medullary portion these alterations are much 
lew marked; the cylindrical cells present an even contour, with normal 
nuclei which receive a bright staining. One remarkable fact is that neither 
ill thti convoluted nor in the straight tubules are any hj'ahne, or colloid, 
casts met with. 

The capillaries between the tubules are seen to be enormously dis- 
tended, and in certain places, though very mrely, red blood-corimscles are 
Been within the lumen of the convoluted tubes. The interlobular spaces 
are also frequently distended by an amorphous or very finelv granular 
mass, colored a pale gray by osmic acid, ooUeoted in sorts of splashes. 
This is an albuminons exudation between the tubules due to an ucnto 
OHlema of the cholera kidney, and analogous to the acute inflammatory 
oedema described by Renaut as occurring in certain forms of infectious ne- 
phritis. But Straus insietsthatin cholera there is not, properly speaking, 
an inflammatory oMlema, since the interstitial albuminous exudation never 
contains leucocytes. There is not, be claims, in the cholera kidney any 
infiltratioii of the connective tissue interstices with leucocytes. This was 
also asserted by Kelsch in IH'4, 

In the Malpighian bodies there is a partia.aesquamation of the endothe- 
lial lining of the caj^ule, and where it remains in place it is visibly altered 
and the cell presents a projecting nucleus. The capillary tuft« appear 
incr^uted in number and the glomerular capillaries themselves are filled with 
red blood -globules. Within the capsule and surrounding the glomerulus 
there is fr^nently an exudation of coagulated albumen, identicju with that 
I Men in the spaces between the tubules, and like it also never containing 
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[>pyT*B. Rfirety tlii> emiliitii>n cnntains some red blood -globnltw. 

aiii I ilwr (if the larger and mpdiiim-sized tubes of the pmmjdi 

lo A cor ste loas of the epithelium, us if it had been brushed awar; 

ifi other LuueB tho lumen is filled up completely with a homogeiieoas 

>H, colored gray by oaraic acid, which jb nothing else than coagulated 

lanien. These albuminoua molda fit closely agniuBt the walls of the 

Dules, Bhowiug that the epithelium had fallen otf during life and li»d 

t been torn away by the manipuiationB used in preparing the s[)eciinen. 

some of tho tubes the epithelium is still present but m raised up bj aa 

Jnminous exudation between it and the tnbe wall. In other parts tii^ 

tbelial lining ie in place, hut the rolls seem flattened and depressed to 

I level of tho nucleus, which remains prominent and surrounded bj s 

'rery thin layer of protojglaam. In sectiona made parallel with the stmigtt 

l>es the epithelial debris can *«■ «•"" «« "Jists, and sometimes in the larger 

.„be8 twisted into corkscrew si action of the urine forcing tliem 

along. In carefully made sect.^. night vessels of the pyramid luv 

K'.en to be filled witn blood, as if ily injected. They are group«i 

in bundles alternating with tho i > "f the urim^ tubules. Certain 

d[ the' latter are also tilled with i oo(' globules. This transudation of 

blood which occurs so exceptioi ,he convoluted tubules, is verr 

•ommon and very marked in th u 

In individuals who Irnve suc( a later period, during the stage 

of typhoid ri'actiou, the lesion" uc, the same sort but more pro- 
nounced. Tile Malpigbian b i ha 'St a great part of their cndotho- 
Mal lining, and there is freque' »ith lie capsule a granular oindation, 
lotted with points stained a di la^V ■ osmio aoid (fat), and containing 
1 certain number of nuclei, ions in tho convoluted tubnics 

ire very marked; the striated eui is, in places, almost wholly de- 

itroyiMi, and nothing is found bui, luclei of the cells, more or lea 

ieformed or vesicular, Tho lumen oi le tubule is greatly dilated and 
filleflwith granular and fatty detritus, ana here and there are great splashes 
of fat colored an inky black by osmic acid. In certain places the epithe- 
lium of the convoluted tubules is less altered and the colls have preserved 
their form indietinctlv, some of the latter containing no nuclei. The 
straight tubules are afso altered in tho manner before described, but in 
greater degree. 

A study of these renal lesions described by Rtraiis shows tliat they may 
be reganled us f|uite typical of infectious nephritis, so called by Bouchani. 
Formerly the kidney lesions found in cholera vi-ere almost univen«iliy 
thought to be inflammatory in their nature. Reinhardt and Frerieh'a 
culled it a croupous nephritis, and according to Virchow it was a catarrhal 
■ nephritis beginning in the calicos and thence passing gradually upwartl to 
the convoluted tubules, and sometimes becommg croupous by reason of a 
fibrinous exudation. Eosenstein, Lecorche and Ikrtels are all agreed in 
admitting the inflammatory' nature of the process, and clasc the funda- 
mental lesion of the kidney in cholera as one of the forms of parenchyma- 
tous nephritis. Jj. Meyer, however, regarded it as merely a passive re- 
gressive alteration in the kidney due to venous stasis, ' 

In a memoir published inl8T4, M. Kelscb' advanced a different opinion, 

' Beitrage zur Patliologie tics Cholera-Tvplioids. Virchow's Archiv, Bd. vi., 
p. 471, 

'Eevue critique et anatorao-patbologiquc sur la maladie de Bright. Archives 
de Physiologie, 1874. p. 748. 
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Ha maintained that there wiis neither n catarrhal inflammation, nor a 
croupous process, nor even a parenchymatous nephritis. The epithelial 
altemtionfi were purely of a regreseive nature and duo cleairly to arterial 
ischtpmia. Indeed, he said, the retardation of the circulation was 
BO marked tlint the relation of cause to efFect (i.e., the iscltsmia Ut the 
death of the ejiitlieljum), was oo^ly estahlished and unmistakable. He 
agreed with L. Alever in believing the renal alterations to be ot a regressive 
nature, but he ditfered from him in assuming the cause to be arterial iscliiB' 
mia rather than venous stasis. Tlio researches of Straus are confirmatory 
ot Kolscb's views. 

But before examining these it is necessary to say a few words concerning 
tho experiments of Weigert ' upon what is known as coaguiation-necrusts. 
This procoss is defined us a special alteration of the cellular elements, con- 
eisting. on tlie one liaud, of ii sort of fibrinous transformation of a coagula- 
tion of the protoplasmic substance, and on the other, of a rapid disappear- 
ance of the cell nucleus, which becomes incapable of being stained by those 
Tpry coloring materials which possess a special atfiuity for nuclei. 

This necrosis with coagulation may be determined by various causes, of a 
z}-motic nature (in croup, for example), or of a physico-chemical one, or by 
raecular troubles, and especially by arterial ischemia. As regards the last 
meiitiontHl condition, Weigert has shown tliat when it is complete and perma- 
nent, it produces necrosis, pure and simple, with its well-known histological 
featares. But in order that this special form, called coagulation -necrosis, 
should be prodnced, it is necessary that the anatomical elements after having 
bei>n tunched by deatli, should continue to be bathed and traversed bv a cer- 
tain amount of lymphatic fluid. In other words, it is necessary tliat the 
iacbfemia should be only temjiorary, and shonld bo followed by the reestab- 
lisbment of a nearly normul tirculation. Coagulation-necrosis is thus a 
result of transitory diMturhnnoiis of the arterial circulation, 

Aa rogartis the jKithuI'iginvl anatomy of the kidney in particular, tlie 
researches of Litton' throw considerable light upon ooagulation-ncc.rosis. 
lie plaoed a hgature upon the renal artery in rabbits, removing it after two 
or thre4^ fatmra; then at the end of thirty-six to forty-eight hours the animals 
ncre killcil, and the kidneys were found to be the seat of the lesions just de- 
iKTribod as those of coagulation -necrosis. Now the mechanical conditions in 
rt--s[>t?ct to the renal circulation in cholera are very similar to those induced 
artiliciallv by Litten. During the algid stj^c the arterial pre^nre is reduced 
to a miDfrnnm, and the kidneys feel the effects of this diminished pressure 
as well as the other organs. But later, during the period of reaction or 
of incomplete attempts toward reaction, the renal circulation is reestab- 
lished, as is evidenced bv a renewal of urinary secretion. Thus, theo- 
retically at least, the kiilney in cholera is iu a condition of temporary 
arterial ischmmia followed by a return of the circulation. C'ohnheim speaks 
of this reeemblance to the circulatory disturbances which exporimen tally 

Eroduce coafpi la tion- necrosis, and lie suggests that it may be the cause of a 
ke change m cholera. But he was unable to confirm this suggestion, owing 
to the lack of patholugicai material in tho absence of a cholera epidemic 
Straus made his examinations of tlie renal leuo us with this idea m mind, 
and he states that, while the lesions are of a regressive nature, necrobiotic 



' Ueber lUe pathologiacht 
p. 108. *~ o 

' Uuteisuchung^n Qber den hemorrlin^. latarct. 
18T8, p. 181, and Virthuw's Archiv, 1661. p. SOU. 



a«HDnungsvijr£iin>;e. VinJiow's Arehiv, 1880, 
Zeitachrift fOr KUa. Ued., 
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in their essence, approaching in several particulars to what is known as 
coagulation-necrosis, they nevertheless do not rejilize a perfect typo of this 
condition. The protoplasm of the epithelial cells does, indeed, undergo a 
proteinous degeneration, but it is not, he says, converted into an^-thing 
resembling fibrous tissue, such as occurs in white infarction of the kidnev, 
induced experimentally. And on the other hand, the cell nuclei are still 
capable of being stained, although feebly, by coloring materials, whi h is not 
the case in typical coagulation-necrosis. Thus, he savs, the process ap- 
proaches coagulation-necrosis but does not fully realize its true type, and 
it would be forcing facts to conform to theories to maintain the absolute 
identity of the two conditions. But, the writer adds, it is certainly estab- 
lished that the renal lesion in cholera is of a manifestly passive, necrotic 
nature, and that there is no infectious disease which determines mortifi- 
cation and desquamation of the renal epithelium with such intensity, and 
especially with such rapidity, as does cholera. 

As to the part played by temporary artorial ischaemia in the production 
of these lesions, M. Straus ventures no definite opinion, and says tliat 
though the theory is a very seductive one, it must be accepted with caution. 
For the renal circulation in the collapse of cholera is never so completely 
abolished as it is in arterial embolism, or by the application of a ligature to 
the renal artery. This partial ischaemia may assist in the production of 
these alterations, but the essential cause, he thinks, is to be found in 
blood changes, of whatever kind they may be. For the kidney lesions 
of cholera do not diifer materially in their nature from those occurring 
in the course of other infectious diseases, in which blood changes are 
present but in which there is no question of arterial ischaemia. 

In this connection we may also allude to the fact thjit MM. Ceci and 
Klebs have recently published a note concerning their investigations on 
choleni made at Genoa,* in which they describe renal lesions very like 
those found by Straus. They believe, however, that the alteration of the 
e})itlielial cells is actually a coagulation-necrosis, and they state that the 
coll nuclei were either not stained at all, or only very slightly, by gtMitian 
violet. Straus, it will be roniembered, was never able to discover so pro- 
found a lesion of the nuclei as this implies. 

The rr)ial pelvis, calf/res and vrcfprs* are generally found congested, 
with the mucous menii)rane in a condition of catarrhal swelling. A 
creamy coating, composed of pus and desquamated e])ithelium, is a fre- 
quent occurrence. 

The Bladder may be found empty, as in death during the stage of 
collapse. More frequently, however, it contains some light-colored, turbid 
urine, with an abundance of flocculi, composed of mucus, pus and detacluMl 
e})ithelial cells. At times the moderate hyperceniic swelling of the mucous 
mcmbnine, which is nirelv absent, mav be observed to have become inteii- 
silled, and dirty ])atclies, resembling di})htheritic membmne, are then 
found scattered over its surface. 

The Female Genital Organs are often found normal. In several 
t'pidcinics, however, marked congestion of the uterine mucous membmne 
was the rule. This condition was seen as well in women after the meno- 
])ause as in the younger ones. Hloody extravasiitions and diphtheritic 
coatinjis were, however, onlv rarelv seen. 

The ovaries and vagina, as a rule, partujipate in the hyperaemic condition 

' Sc'in:iiiu' Mt'ilicalo, No. 49, 1884. 
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of the nteruA And when that organ is normal they. too. have a healthy 
appearanee 

The Heart.— Tlie pericardium is found moist; the sac often contains 
some fluid, though never mu(;h. Suit pericardial eeehymosiaia quite rare. 
The heart still shows more hiood on the right than the left aide. Tlio fluidity 
of tht' blood has generally returned, and its dark color hae almoat disnp- 
]>eared. In exceptional cases it remains rather thickiah. Fibrinous elots 
ai« often found deposited upon the valves and may be cnbingled in the 
tendmooB cords and trabectdie. Endocarditis is rare. Briquet and Mignot 
in meeting with several cases have certainly had an exceptional esperience- 
A BuppoBed etidarlerilin has been several times deacribea, but ita presence 
eeeros to have been inferred from clinical evidence rather than post-mortem 
findings. Laveian records some Frencli observations where tho occur- 
rence of cangrciio led to the assumption of existing endarteritis. Still, 
it is tme tluit, in ouu instance, an auto)isy fully confirmed the diagnosis of 
such n condition. This ciisc is described by TIr. Laugier,' and conoernod 
a man who. during the stage of reaction, developed gangrene of the foot A 
fimJy adherent clot was found post-mortem in tho jwroneal art«ry, and 
the presence of endarteritis could not be cjuestioiied. According to Lavorau, 
ehnltra t/anffretie could result either from embolism, as just aesoribed. or 
it may be brought about by the general condition of the patient. Tho 
finding of hearC-clota of presumably ante-mortem formation lends consid- 
orable nroliability to the former aaiumption. But as to the latter, it np- 
pears aoubtfiil whethert he temporary glycouuria (Gublcr) now and then 
olteerved during reaction has anything to do with the formation of the mul- 
tiple gangrenous phlegmons observed by a number of writers. This view 
must be muintaincd in spite of Moncbet's observations, which no doubt 
eIiow a marked similarity between dinbetic and cholemic gangrene. But 
this resemblance only demonstrates that a vitiated constitution ^vore tiasue- 
necroais, which is an essentially local process. 

The muscular substance of the heart looks ]taler, and it has a more 
flabby and softer feel than in death from collapse. But fatty degenera- 
tion of the fibers has not been discovered, although repeatedly searched 
for. 

The Lungs.— Collapse of the lungs, which, it will be remembered, 
is 9tn^larly well-marked in di^th during the algid stage, is not seen after 
n*action. Even the upper and anterior portions of these organs contain 

[iteiity of thinly fluid blood. Often, indeed, there is a geneiw })ulmoiiaiT 
ij'pcneinia; hyijostatic congestion is, as a rule, quite pronounci>d; 
(B^Iema is rarely absent: hemorrhagic infarctions liappen rather frequently. 
Lobular infiltrations, of a catarrlial kind, greatly exceed in point of fre- 
quency the lobar consolidations. Nevertheless, the latt«r variety of inflam- 
mation has been repeatedly observed. The dead-house shows that the 
lobtUsr pneumonia and capillary bronchitis of cholera does not readily lead 
to resolution. Keinhardt and Loubuscher describe the presence of cuvi- 
tieM filled with a purulent fluid. 

Pulmonary gangrene is occasionally found, but it is by no means ns 
fn<qnent a result us one would expect to encounter from a priori consider- 
ations. In five humlreii and forty cases of cholera observed jn the service 
of Ilorteloup it occurred only a single time. 

Thp c^mdition of tho pleura is lute that of the other serous membranes. 
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> h}inoses occur, but they aro eKceptionnl findings. Eri- 

zed pleuritic effusion la not infrequently obtained. At 

, pseudo-niemb nines may be seen coiiting the visceral aud 

B of the pleura. 

The ain and its Membranes. — An examination of the meningta 

the biuiu shows a normal dura, serous etlusion with more or lees congct- 

n of the pia, and generally u wat«ry transudation into the sac of the aru:^- 

d. It may be mentioned in tliis connection, that there is little or no 

■ppnemia of the diploS, a siiarj) contrast to what is the rule in diath 

ring coUapBO. Meningeal ecchyinosia is not infrequent. The dural 

nsoB are not clogged witli blood. The pia gometimee adheres in ciruum- 

I bed areaa to the eubstance of the braui. ProductB of infiBminatorr 

m are but rarely found deposited upfjn the membranee. Briquet oni) 

not only saw such a condition once m thirty-seven antopsicol examinu- 

..8. 

The enccphalon is norma thowa an excessive serous imbilii- 

ion. There is an in ° . cerebro-Bpinal Suid. The latter 

contains, accordi; '■ ,i^ , I e proportion of urea. Thiaabo 

i]>plies to the su ito ui the s amount of uroa being greatly 

" CJtoees of that lumid in colia] nidt diecovcred docompofied iim 

>rbonat« of ammonia) in tho pinal fluid; X>3hmann, howttrvi, 

i Voit, reports only the pn rea. It is quite noteworthy that 

uuh tho white and gray mil rays found congested wheuevH 

i,erebral symptoms were well-ii ing tiie life-time of the patit'iit 

Bloody suffusions and small ] w arc also recorded. Apoplert' 

as been observed by Lfeyy,' ^- lioloimn, and others. 

Softening of the brain is iin ' has recorded two insttinois 

jf this kind. In both cases the i Iconvulsiye symptoms. Decore' 

Eound minute ecchymoacs on the fourth ventricle in the caw 

of a woman, who developed t^. v e courso of an attack of cholera. 

While it is usual to find the cert.-Oi-.ii ifMims in correspondt.'ncc with tin* 
brain symptoms during life, cases have been observed where appiireutly 
meningitic phenomena occurred without the discovery of the slightest euei'- 
phalic change. Sclineller ' describes marked hypcrtemia of the retina bji 
a common condition in cholera. He says that the retina closely hugs tin' 
choroid, except where slight hemorrhages have produced a sepanition of 
the two membranes. Other observers failed to discover retinal congestion. 
The Spinal Cord and its Meninges require no separate descrip- 
tion, as their post-mortem appearance corresponds in all respects with 
the morbid changes observed in the brain and its coverings, as described 
. as above. 

Conclusion. — From tlic descriptions given in the foregoing, it 
appears that the microscopical examination of the various organs afttr 
deatli from cholera has not thrown very much light on tho nature 
of tho disease, unless we make exception in favor of some of tho most 
recent researches. In a general way it may ho said that there occur in 
cholera widespread parenchymatous clianges varying considerably in tliu 
degree of their intensity. 

' Gazette des hopitaux, 1848. 

' Bulletin et mem. de la Soc. m6d. des hopitaux de Paris, 1867. 

> These de Paris, 1866. 

'Einigtisucbeniie Cholera Epidemie, etc Deutsche Klinik. 1856. 

' Etats meningitiques dans le cholera. Gazette des hopitaux. Uareb, 1866l 
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Cloudy swelling, coagiilation-necrosis, granulo-fatty degeneration, 
baemorrhagic and necrotic, disintegration of cells and tissues are the leading 
types of the pathological changes encountered. In all cases, circulatory 
cbsturbances — an alternation between anemia and congestion,then stasis, ex- 
travasation, and the like — precede or accompany the tissue-changes men- 
tioned above. Such processes being frequently observed in many other 
diseases fail to characterize cholera as the affection sui generis which it 
undoubtedly is. To explain satisfactorily its true nature we are, therefore, 
compelled to look beyond the tissue changes discoverable after deatli. 
But if we invoke the aid of specific micro-organisms of virulent toxa?mic 
properties, the parenchymatous degenerations just mentioned acquire a 
new significance. They may then be interpreted as specific infectious 
processes, that are anatomically indistinguishable from similar metamor- 
phoses occurring in other diseases. Hence, far from antagonizing the 
Qoctrine of Koch, the pathological histology of cholera furnishes a ^rong 
additional argument in favor of its truth. The rapidity with which the 
organs and tissues of the body become morbidly altered is more easily un- 
derstood by assuming the parasitic origin of cholera in Koch^s sense than 
by any theory yet announced. 

19 
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DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS. 



CHAPTER XXXV. 

DUGNOSIS .\ND DIFFERENTLU- DUGNOSIS. 

DteDiO the prevaJonee of an epidemic of cholera, the phjBician will 
oxperienco no difficulty in recognizing a decided attack of the diBcase. 
At Huch a time it in only the atvptoil cases, and perhayis the earlier period 
of typical ones, tliiit may puzzle him. Where a doobt exists, prudence 
suggests that the benefit of the same be given to the patient. In other 
words, suspicious cases have been, and should he cloeeed and treated as 
instances of the real disease. But before Asiatic cholera has been recc^- 
nized to exist in a given locality, there will be much more difficulty in 
prononncing positive judgment upon a given case. And yet it is precisely 
at such a time, and more particularly during that period of anxious uncer- 
tainty and approhensiveness, when trie disease is stdl spreading in countries 
or states in active commercial and personal intercourse with the one not 
yet invaded, it is at such a period thrtt the gravest responsibility resta with 
nim who ia called upon to decidfi the true nattu% of a suspicious case. 

For errors in diagnosis may signify little after the first ravages of the 
disease have already spread dismay, coDsteruation and panic among the 
ignorant populace. Hut an error in diagnosis may signify everything 
when the disease is not actually witli us. 

Everybody at all familiar with modem metropolitan life, mnet know . 
how readily false rumors may spread and grow, creating mischievous 

Sanies in their course. Especially among the illiterate foreigners that are 
erded together in various quarters of our large towns, much needless 
havoc could be created by premature or unfounded reports announcing the 
oocnrronce of cliolcra. Concealment or suppression of the truth, where 
intelligent persons or communities are concerned, is never advisable. It 
is to be supposed that through the daily press and other channels of infor- 
mation the possibility of a cholera visitation Is duly recognized long before 
its actual appearance. Hence tlie educated portion of the public will bo 
less apt to start a panic from the senseless essggeratiou of perils that, faced 
with calm judgment, may be kept in check. 

But it ie diSercnt with the ignorant, prejudiced, or even half-instructed. 
To them the mere mention of the won! " cholera " suggests all that is ter- 
rible, mysterious, and deadly in a wicked and hatcfiu pestilence. And 
among the bigoted there are those who. even to-day, invest the disease 
with Si the fearful personality and sinister i>ower that belongs to the devil 
tliey believe in. If, therefore, it be considered expedient to call all sus- 
picious cases, occurring during an epidemic outbreak, instance of genuine 
cholera, it certainly seems good policy," before that time, to exercise 
extreme caution about the positive expression of opinion. So that even 
when our own judgment regarding a given case is quite made up, it may 
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■ «-eil to avoid its premature announcement. Under such circumstanew. 
.aerever practicable, a consultation with others should he had. But even 
-oring tho period of uncertainty, tlie necessary precautionary roetuiira 
may be instituted. And this can bo done in 80 quiet a way that ueedleai 
fear and excitement will be wholly avoided. 

Regarding the actual recognition of Asiatic cholera, we must remem- 
ber that charactcriBtic phenomena of an attack do not belong to its earlr 
period. At that time certain symptoms may be construed as preraonitorr 
signs, but since recovery ma^ occur at any moment it would be wrong bi 
announce a positive diagnosis. These early signs consist mainly in a mori' 
or leas watery diarrhoia, tinnitus auriam, associated perhaps with nervoun 
trembling or even vertigo, mild colicky pains, more or lese nausea, a small 
and rapid pulse, and a tendency to peripheral coldness. The eool anil 
vlo tongue, some burning Hunantinn nt tjie epigastrium, perliape a little 
-ipiug, complet*} a picture nlv not suggestive of the gravitT 

.je case mav assume a little lai all probability tJiose cases tbit 

d in rapiil recovery actually very slight d^eea of choleraic 

t«ction. But unless the moaem .^-Aa of b^terial examination an 

cept^Ml as giving absolutely relit unMa, we have no means of reacliing 

3sitive dia£;no8ia of cholera ir i incipient stage. If during tliJe 

valence of an epidemic e generally sot down as inetanoes 

;he disease, wo l^ve, .. 'ight to say that they have boeti 

j,.wved to bo such. Eve iu1 1 vents bear out the truth of our 

assumption, its arbitrary uaturo mu .pparent to all before the sequel 

as furnished the needed demone^^ 

Precisely similar svmptoms, di e absence of an epidemic, would 

invariably bo asaumeu to merely .v^ the presence of simple cholera. 

It seems to the editor that ir tction the chief practical signifi- 

ince of Koch's researches is to .If modern bacterioseopy will 

_ive ufl the means of deciding' j, in a given case, whether we are 

dealing with u non-fontagious diseiisc like cholera morbus^, or with a malii:- 
nant airet.tion like the Asiutio vtirict^., mo thoiikl ciigerly welcome tins 
' new method of conducting scientific inquiries. 

In the chapters on Etiology the details of Koch's researches will be 
found, together with the reasons for and against the acceptance of liis 
doctrine concerning the causation of cholera. But it lias been deemed 
expedient to devote a separate chapter to the methods of bacterioscopv, 
especially as applied to diagnosis, and this will be found at the end of 
the present part of the volume. Disregarding for the moment the modern 
bacterial aspect of the subject, let us next turn our attention to the stage 
of fullv developed activity of an attack of cholera. Here we are confrontwi 
with difficulties that seem slight as compared with those previously encoim- 
tered. They may nevertheless constitute an eSectual barrier to positive 
differential recognition. 

Many writers draw so vivid a picture of a rarely-missing group of char- 
acteristic symptoms, that the veriest tyro should at a glance be able to say: 
"This is a case of Asiatic cholera," 

As a matter of fact, however, the strongly marked features that make 
quick differential recognition easy, are often observed only so near the 
end of a fatal attack that the announcement of death may be almost 
simultaneous with the establishment of a positive diagnosis. 

Suppose wc have vomiting and purging, a livid hue appearing first 
at the periphery then spreading over the body and deepening to marked 
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a ftwble, filiform, failing piilso, even visible i-maciation, character- 
ized by Biiikiiig of the eyes into their orbits, hollow cheeks, and empty 
templee; let there be violent miificular cramps, a cold skin and cool breath, 
a hiiBky voiee, a constant traving for drink with extreme exhauetion; 
finaliv even allow the stools to resemble rice-water, and we are yet com- 
Iiellwl to state that every single symptom and all combined may occur in 
violent cholera morbus, where no specific infection has taken place, and 
where in consequence there is no fear of spreading contagion. It would 
be folly to attempt todi^nise the fact that simple cholera may assume this 
grave tvpe and even end in death. Cases of this kind arc frequently re- 
Bponsible for the riimor that Asiatic cholera has in\'aded a place. It is 
only the sequel, i.e., the absence of spreading infection, that permits a real 
dingo osia. 

As the subject of pseud o- Asiatic cholera is both interesting and instruct- 
ive, it will not be amiss to select a few typical cases at random, from tho 
largo number that have been from time to time ob»crvc<l. Tho cases aro 
all recent ones, and some of them have not hitherto appeared in print. 

by Drs. J. G. Jt^nsi 

Mary ^ - . „ . . 

sniidenJy ahout midnight with purging, vomiting and most violent cramps in the 
back, sides and calves of the legs. The countenance was pinched, the skin of the 
haotto shriveled, and the breath was cold. Rice-water dischai^es Tollowed each 
other in rapid BucceBsion, tlie voinitinfr was frequent and increased the pain and 
distress. The patient was perteclly rational in the intervals of freedom from pain, 
and was able to give an account of the beginning of the attack. The following 
morning tliere was a slight effort at reaction, but the patient sank steadily and 
died iu collapse within 34 hours after the beginning of the seizure. A catheter 
introduced shortly before death failed to delect any urine in the bladder. The 
cinnimslnnccs attending the appearance of tliis case are thus described by Dr. 
JohnKoti:* 

A inun named Callahaubod purcha«ed a cargo of damaged fire-crackers and 
had stored SfiO boxes in tlie room adjoining that which Mrs. Harrison occujiied. 
These crackers had bei-n on a three-montlis voyage from China in a leuky shipund 
had become tliorotigbly soaked with the leakage and the bilge water. The room bad 
a soutltem exposure, and the hot broiling sun had produced audi a decomposition 
of tJiis hninense mass of vegetable matter tiiat the boxes had dropped apart, 
evcm the wood of them being rotten, and the paper of the bonces and of the Sre- 
crackers being reduced to a rotten pulp. ThLi room communicated with the room 
Mm. Harrison occupied by folding doors (parlors); these from the settling of the 
iioiise did not completely close, but left a crack of about an inch, through which 
ali tliis itiiaem from heat, moisture and decomposing vegetable matterescapcd into 
Mrs. Harrison's room. Her bed was against the doors on the otlier side. As if 
Uiis was not enough, t)ie man had placed on the roof of the ejttension in the hot 
aun masses of these crackers taken out of the boxes, and a ttiunder-stonn coming 
Up after they tiad tteen thoroughly wetted, they were put back into this room for 
the sun of a July day to dry them, and no means of escape for the effluvia cjccept 
into MiB. Harrison's room. Other times wet crackers were placed upon the roof 
to dry. and llie stench was so great tliat the family up-staira swept them aS on the 
ground, when they were left to the alternate moisture of the rains and the beat 
of tliefeun, till thismusltypiilpwould feel under your feet bke soft brewer's grains. 
Case 3. AggravutM Cholera Morbua simulating Cholera Aiialiea. — The 
following is a brief account of a case occurring in the practice of Dr. E. C, Har- 
woud. of Mew York, in the summer of 1ST7, and which lie reiHirted to the authori- 
ties as one of Asiatic cholera. Peter Von K., aged 51, a letter cairier, liad always 
been healthy, witii the i^xeeption of occasional slight bilious attacks. On July I3th 
he felt rather poorly and expected one of his usual attacks, but the following day 
woa appurently as well as ever. The next day, which was Sunday, he was in ex- 
cellent spirita and took a drive witli bis wife in the morning, but tiad no aupetito 
for his ainner and complained of feeling poorly nil tho afternoon. On Monday 
~ ..... .,.. .. '■- g and purging Willi crampB in tho 
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ph seen a fi^w lioura later lie was aiUiaff on a sola, rery pale, with a pindid 

laxioue exj>resiiii>a on liU fiwei tlie eyes were sunken, the pulHe was qutok 

eeble, and the skiucool. After preavnhing tor the patient Dr. Harwood Sell, 

nulling to return a few hours later, but was bood called o^in. At this time 

) man ws* very restless, the fate was more pinched, and the skin, especinUv d 

„...- hands, was pale and covered with a cold ciaramy perspiration, and presented 

the characteristic " washerwoman's appearB,nc«." The prostration was marked, 

*'"! breath was cool, the voipe was huslcy, there were cramps in the fiexor musdct 

the legs, the pultie was quick and very feeble, and the temperature sliRl'tlj' 

momial. Tiiere were freijuent ricei-water disfhargra ti-om the bowels. The 

,«.;icnt died early the following morning, less than twenty-four hours alter lh« 

'tnaning- ot the attack. Some lime after death, on moving tlic body unmistak- 

e contractions took place in the arm ami tingers, and a uieniiometer placed in 

! axilla registered IDS' F. 

The certihciite of death from collapse mdueed by cholera, was refused by th« 
Board of Health, and the case was put into the coroner's hmida. At the antiirny, 
made tliirty-two hours after death, the ntimarj] woa found to contain about hall 
ft pint of wat«ry Uuid of the color of on The mucous membnine was pink- | 

ish and injected in spots, eroded and easily stripped ufl'. The small itt- 

tcstJues contiiined the same sort of 'here was no marked projection of 

either the solitary or a^minated g:l&... the mucous membrane was paJn I 

witli here and tjiere little points of conQ^.auuu. The coroner gave a certiQcate ut 
aggravated cholera morbus. 

CasbS. Sporadic Cholera.— Ttr.'T le Louisville Medical News, Dereio- 

I 37, 1884, reports the following; casei.^ Lginthepracti<«of Dr. Pennebaknn ' 

I A. K., aged flfty, aingli!, farmer, levclo))ea and nourished, previout ' 

Ji good, was sudiienly attw'kwl on t emoou of August 80th, al>out fuur 

I ckp.U., with vomitingandt ig. ^- iulbeettinhisuBUaihealthupU)ll«l 

_u». There was no prodromJ rha , lausea. The purging and vouiiling 

curreil at hilervols of ten or Ji for about two hours, when he tin- 

me wholly unconscious. Th- „.o _ sreceded by little or no pain, and 

.^esls by no nausea. When I calk. ent was comatose, and in oollupsn. 

Pulse not perceptible; skin cold, cliu^u., .J of a color resembling the "bliush. 

len-hueil skin of epileptics after the It continued use of nitrate of silver." 

', pupils were dilated and the respirat vere not perceptible. 

As he hod been in this extreme cond. ^ut a short lime, arti&ciaJ respiratioD 

was applied at once. The bowels niovti^ ^.xintaneouslv. The stoob werv odor 

less, watery, ajid coiilitined tlie '■ rice-griiin ' deposit. Eospinition showed a Ipn- 

dency to return. Morphine sulpli. was given by mouth, and hot applications 

mode to the extremities and abdomen. Respiration was resumed without furtbiT 

assistance in a few minutes. The patient vomited the morphine, and more was 

given hypodermically. Consciousness returning, severe cramps in the muscles 

of the calves were complained of. 

As soon as the patient had revived sufficiently to know those around him, the 
purging again induced the condition of collapse, making artilicial ■■espiration once 
more necessary. Morphine was given unjler the skin. He became conscious, 
and in the course of an hour the purging ceased. I ordered an enemaof one drachm 
tincture of opium in starch-water, repeatedevery two hoursuntil four o'clock A.M., 
when tlie bowels were checked. The pulse was weak, slow, and irregular, and 
the mental faculties sluggish. The thirst was intense. The patient vomited 
several times. Ordered 

QuiniiBsulph li. 

Acid, sulph. aromat jiv. 

Syrupi ta5?i 

Aquie dest J«*SJ- 

M, Sig.: One drachm every two hours, alternated with pepsin gr. v, 
August 31st, P.H., the pulse was about one hundred, and weak, the skin in- 
active and cold, Tlie kidneys acted for the Hrst time at noon, but the secretion 
was scaJity. The patient complained of lumbar pain. 

ConvaJescence was slow but not characterized by the typhoid conditions which 

so often follows reaction. Dr. Tripp makes the following comments on this case; 

The clinical history presents all of the symptoms ot a so-called fulminant case 

of true cholera. The first thing noticed is an absence of all prodromaJ symptoms 

which in the majority of cases occur; next, the early appearance of the algid 
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stugn, vrhifli naturally would npppitr iit nn earlipr period with prodromii: sviiip- 
Umtfi absent. In this condition t>ie patii^nt was to all appmirancm nioribuDtf, llie 
impinitionB luid pulse bein>; ini perceptible., und the resort to aftiiiciEil respiratian 
would seem to have b^nn the oalv thing that i.'ould coax the ebbing' tide of life 
bock ngnin. It is to be r^i'etteif that tlie tliemiul range was not ta^n, both 
during the sl(ig« of collapse and after reaction had set in. As far aa could be dis- 
fxivered without the thermometer, the fever during reaction did not run very 
higdrh. or continue longer than a day or two. The muscular cramps in the extrcm- 
I ilicB and suppreHsion of urine were" marked features. The urine was not t«Bted 
for albumen. Alwence of uremic symptoms, and also of the typhoid condition 
during convolesence, would appear mther exceptional when we take into ai> 
count the ^mvity of the case. However, recovery was slow, with consider- 
able gnsIn>-mt«Htiuul irritation. 

Case 4 Choleraic Diarrhcra.— Under this headine Alex. W. Stirling, M. B., 
of Stanleton, Cumberland, records in a recent issue of the British Medical Joumiil, 
the following case: 

On the forenoon of July 2Sd, I was sent for to visit Mrs. C. She had been 
s woman uf fair health and of a ruddy complexion. She was in her sixty-llflh 
ywir. She liad been suddenly seized, the previous evening, by cramps in the biuik 
of the 1^ and thighH, and in the abdomen, and by severe vomiting and diorrhcea, 
fnr which her friends had administered a dose of castor-oil. These symptoms hod 

Kwn gradually worse, and when 1 saw her her face was pole and anxious and 
skin cold and damn. The temperature in the axilla was 96°; pulse 134, regu- 
lar, but very weak- The cmrnpa recurred every ten niinut<«, beginning in Oie 
legs, and extemlinj^ upward to tlie abdomen, and then followea immediately 
purging anti vomiting. 8o irrituble was the stomach, that she had been unable 
to rdoin any food ^nce the previous nlKht-, and there wus no means of quenching 
l>er u^reme thirst, for even u mouthful of water was returned at onc^ Small 
(piantitieB uf brandy and water, brandy and milk, and milk and lime-water, were 
tried without avail. Chlorodyne was given, but jt also was vomited. Mustard 
WOB applied to the l^s and abdomen, but to little purpose, aa I found when I re- 
tumea later. Subcutaneous injections of stimulants now for a time somewhat 
reatorml the pulse', but the improvement was sliort, and ere long it hod become 
nearly imperceptible at the wnst. In tlie evening she was still unable to retain 
anything in the stomach, and remained so till tlie end. One-sixth of a grain of 
morphia given hypodermicallv had relieved tlie cramp to some extent; but, in 
Bplt« of the free use of stimiuanle, she became graduallv weaker, the voice be- 
came husky, and at midnight she was in a state of collapse, the vomiting and 
purging leasing as this grew more marked, till they completely stopped unless 
anyUiing were taken to relieve the Uiirst The temperature was luvrays sul>- 
nonnaL I did not see the vomited matter or stools at midday; but in the utter- 
noon and evening the latter were of a character corr«a ponding exactly with the 
ikMriptioDS ^ven ot tliose of Asiatic cholera. The fluid contained no bile, but 
was clear, thm, and watery, and hiul no [lecal look or smell, but contained rice- 
like bodies in suspension. The vomited matter varied with the amount of liquid 
Bwallowed, being sometimes clear and watery, or stained slightJy green, or glaiiy 
and containing more mucus, but I hiiw no Hocculi in it. She hod passed no water 
•inue MouUav evening; and at one o'clock on Wednesday morning there wsn no 
oign above thepubes of water in the bladder; but to makesurel passed a catheter. 
I found it nbsolut«ly empty. The collapse became more profound: and tu the 
earlv morning she dicil. having remained sensible to the last. 

Piv« days later, her son consulted me on account of watery diarrhtea and 
cnunm In tlie l^rs; but lead and opium pills relieved him, and he was well in a 
couple of days. 

In his remarks on this case the author says: " How great may be tlie resem- 
blance of summer cholera to true AHiatic cholera, as exemplified in the above, and 
to Home extent to poisoning by arsenic, is what strikes me as noteworthy in the 
abuve case. Tlio idea of the fattier I dismissed from my knowled^ uf the peoptu 
and Ibeir surroundings, as well as from the fact tliat the vomiting and diarrhutu 
liod not the characters usually seen in such cases, nor was there anv puin in the 
Stomacli. Bad the case occurred in a seaport town, except from the ubscnoe of 
the germ, there nii^t have been dlRlculty in deciding as to its nature. Dr. Bris- 
towe says, in liis ''Theory and Practice of Medicine," page 761: ■ The Hymptoma 
have, in fact, a close resemblanue to tliose of Asiatic cotilera. but differ from that 



tcUlUcttUy in their circumstunoM; that tlie evacuations nvruly, if e 
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rit«-water charactpr or are devoid of bik-; thiit Uira i 

Sreased; and that the coUiipao is neitherso sudden nor _. .,. 

smic disease.' In the coaB at Mra. C, tlie riee-wQter diameter of the sloolswa* 
niostmtirked; there wns no bite; theunne wuucotupletoIyBuppressecl, and oulUpiu 
WQH present to a conaiderablt! diigrce when Urst I saw her, anil had beixxne ns iih- 
Boliite ae is consistent with life withia twentj-four hours. If we suppose thn ow 
to liave occurred in a town open to choleraic infection, the illness of the bod. 
though beginning five days after his ruothei-'s death, might have been tuJien w 
evidence in favor of the contagious character of the disease." 

Case 8. Simple Cholera. — In the "Annual Report" of the Supervising 
Sut^oii-0«:neral of the Marine Hospital Service of the United States, for lira 
fiscal year 1884, we find the following i-eoord of a, fatal case of simple diolwu; 

C. W., aged 2fl years; nativity, Vir^Qia; was otlinitted to the niarine ward at 
the Good Samaritan Hospital at Cincinnati, Ohio, July 9, 1883. Died Julj- 13. 

History — The patient, a deck-hand from the steamer Will Kyle, was \»ltm 
sick with dian'h<ca several days before he made application for relief. At tin- 
time of his admission to tlie hospital he was suffering from diarrhoea, paia in the 
back, thighs, and calves of liis legs, with temperature o[32.B°C. The next morn- 
ing his temperature vms normal, but rose to 40° C. in the evening. Simultaneous 
vomiting and purging began about noon and continued during the day and niglii, 
accompanied with severe cramping of the muscles of the abdomen, back, thiglis, 
and calves of the legs. The dejections, which were frequent and in great quan- 
tity, resembled uuree de pots, and similar matter was vomited, willi the addilion 
of bile. Pulse frequent and teoblo. Urine high-colored, free from albumen, and 
scanty. Respiration frequent; voice trembling and feeble. Distress and anxiely 
were markea symptoms. July 13, the day he died, epistaxis occurred, and cuutii 
only be checked by plugging the posterior nares. Hia temperature fell to 34" U: 
algid symptoius, resembling those of malignant cholera, followed; pimjieai face; 
ii|y coldness of the extremities; skin of hands shriveled, and eyes deeply sunken. 
Hv became comatose a few hours before death. 

Autopsy — Rij^or mortis well marked; stomach nearly empty; mucous nit^iu- 
bi-ane inflamed and softened to such an extent tliat the rugie were hardly visibk. 
The inflammation wos general, but did not extend beyond the mucous lavcr, 
which was much swollen, and came olT with slight pressure of the Qngcis. The 
vesselsof tlic small and large intestines wore distended, giving these vLacem a 
deep-pink color. They contained considerable excreta, resembling the dejeotiooB. 
Mucous membrane of lai^e and small intestines tiiroughout innamed. softened, 
am) in placi-s denuded. What f,;w i>atchi:H of Pejer ami .solitary jihuuis tould 
be recognized were nmch swollen. Peritoneum not inQamed. Liver congested; 
gall-bladder full, and ducts free. Kidneys oniemic but not diseased. Spleen 
somewhat enlarged. Hypostntic congestion of posterior border of both lungs and 
hepatization of the base of ei\ch. Right side of heart contained a little blood. 
Blood in heart and arteries about the color and consistence of black molasses. 
Brain not examined. 

Case 6. Simple Cholera. — The following is a succinct account of a case of 
simple cholera of unusual gravity, which occurred recently in the practice of the 

Mr. R., set 53; German. He was of temperate habits although his oecujjatioo 
of restaurant keeper necessitated a certain amount of irregularity. I was sum- 
moned in great haste at 5 4.M. to see him, as he was supposed to be dying. This 
happened during the heated term in August, 1884. 

The patient wa.^ found in complete collapse, livid, cold, pulseless, but moaning 
from pain occasioned by muscular cramps. Vomiting and putting had come on 
only six or seven hours ago. The discharges hud within the past hour assumed 
a watery consistence, and occurred about once in llfteen minutes. Nothing bad 
been retained by the stomach for several hours, yet vomiting still continued. 
The poor sufferer looked indeed moribund, yet his intelligence was retained, and 
in a husky whisper he called constantly for cold drinks. No symptom belonging 
to the collapse stage of Asiatic cholera seemed wanting. 

Hypodermics of camphor dissolved in ether, biuni^-, and after a while one- 
third of a grain of morphine were given. Heat, friction, sinapisms, were liberally 
employed, and to mjr great surprise and satisfaction the patient rallied inside of 
two hours. Suffice it to say tliat he made a rapid and complete I'ecoven-. As 
soon as purging had ceased the rectal temperature was found to be 100.5° F. ; tii« 
axillary temperature could Dot be taken on accouut of the restlessness of tbe 
[^ient. 



DUGNOSB AND DIFFERENTIAL DIAGNOSIS. gpt) 

Such cases could be multiplieil nt] libitum. But it scents HiinecesBary 
to iiddnce further isolated evidt^iitie in support of the assertion that our 
ordinftt-v cliniud methods are iit times inttnmcient to warrant a differential 
(liagnosuj. And that.thurefore, it luis often been found imperative to "await 
dtivelopmonta " before giving an absolute and detinite opinion whether 
simple or Asiatic cholera was present. 

One of the most recent writers on cholera, Dr. Stille,' has bo well ap- 
preciated and demonstrated this difficulty, that in view of the intrinsic 
importance of the subject we here insert a quotation from his article. 
Speaking of the most characteristic symptoms of Asiatic cholera, he aaj's: 
Bui every one of thoae symptoms may occur in cholera morbus produced by a di- 
rect irritation of the stomach and bowels. It is rather their nuiture, wert^peat^ than 
their phenomena that diatin^Hhei these two affectioait fruni eiu^li other. In at- 
t«iDpting to separate Asiatic cholera from other torm.s of cholera we must en- 
deavor to dismiss from the mind tlie erroDeoua notion lUat the t«rm chulem. 
ittu)ot«s a deflnite disease identical in its cause, phenomeaa and results. It is no 
inore a disease than dropsy or Fever is a disease. It is a complex group of sym[>- 
toms which have in common the fad tluit they proceed directly from the ^pistro- 
intastinal irritation, whose de^i'se of severity — ie., the presence or abs»ice of 
certain grave ayraptoms — and, above all, its issue, depend chiefly upon the nature 
and intensity of the cause of the att:(i'k, and also, necessarily upon the de^free 
of resislance opposed to it by the subjects of the disease. Nothing has led to 
more error in regard to epidemic dioli^ratliaa the ignorance of this pathological 
tact by some and the disregard of it by others. 

Further on he writes as follows: 

The Oreek, Roman and Arabian conceptions of cholera morbus included a 
dischar^ of bile, the very symptom for tbe absence at which Asiatic cholera is 
notorious; and also that the classical cholera, or cliolera morbus, ended in recov- 
ery even more frequently than Asiatic cholera terminates in deatli. But local 
epiilemicB of cholera morbus sometimes take place which are of a severe and even 
of a grave type, and which also appear to originate in some peculiar atmospheric 
influence, for they prevail to a limited extent and in connection with vicissitudea 
of weather. Still more circumscribed epidemics have been traced to unwhole- 
some food and drink, and innunieruble instances of individual attacks have been 
caused by Uritauts tlial an: ranked as poisons and others which are reckoned as 
food or medicines. 

Macphcraon,* after a detailed discussion of the stibject, says: " Cholera 
indica is essentially a very fatal disease, while cholera nostroa is usually a 
mild affection and is sctdoin fatal, although it waa called alrocissimiu et 
peracutus, and has undoubtodly killed in from eight to twenty-four hours. " 

Yet he freely admits ttiat there is not a single symptom that is pathog- 
nomonic of either disease. 

In this place the writer may ho allowed to quote from a recent article 
by himself, publishod in The Medical Keeord of November 23th, 1884. 
wnlch called attention more particularly to the necessity of bacterio- 
scopy for diagnostic puiiwBes: 

*~* It is obvious that trie earliest possible recognition of tho very first case 
of cholem that might appear among us would give us tho best cliance for 

Krompt m.'tion to prevent any extension of the disease. Now, it is a 
Lmenbible fact that the most careful analysis of syraptoms does not always 
enable us to distinguish, in a given ooee, cholera morbus from genuine 
Asiatic cholera. Indeed, it is held by some physicians that the two dis- 
easee differ in degree only, and not in kind. 

'* VTithont stopping to consider tliis point, we must yet face the fact 

■, IHTO, [>. T30. 
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t)iat our usual rapthods nre inadequate to differentiatP with abpolut.' wr- 
taiiity an attack of violent and fiitsl cholera morbiia from one of true 
cholera. The kind of reaaouing hitherto employed by phyBicians luw tm- 
eesarily been of the a poMeriori variety. That ie to sbv, if a BUHiiitrinnj 
case recovered, and was not soon followed by other and rapidly fa«tl cases, 
the diseaso was classed as cholera morbus. If, on the other hand, the fim 
BuapiciouB case was quicklv followed by an increasing number of faul 
cases, the dia^osis of Asiatic cholera was Bubsequeutly made. Mani- 
festly, a method of this kind might give the cholera a chance to secure i 
dangerous foothold before being recognized as such; and one need not be 
an alarmist to entertain grave apprebeneioiis should such a misfortune 
befall ns. Hut in view of recent diocxjverica, it now seems possible to 
decide positivelv and in a very short time whether we are dealing wilh 
the comparatively benign cholera noatras, or with the eminently muligmni 
Asiatic cholera," 

And f urtlier, " in scientific hacterioacopy we Iiave quite possiblv a n.iMh 
means of detecting with certainty the existence of cholera." Sinet- Ihi- 
above was written the editor has not had reason to change his views, llr 
etill believes that competent iwraona may be able to decide from micni- 
biological evidence which disease wo are deahng witli. But of coarw 
it is to be admitted that others hold a different opinion, and confident!) 
assert 'that the varions attributes of the oomma-bacillus furnish insufficJMit 
and utterly unreliable data njion which to base a differential diagnouf. 
From the same article the following is also taken, as having a bearing on 
the subject under consideration: 

But in order to faniiliariEe ourselves with the neeessarv details of these moiietu 
methodK, euroftit study and some experience are es8enti;il. I hold tbiit we liare 
nottlie I'i^lit to urnore the li>rht that baa been shed on the true nature of iufectioua 
diseases liy the keeolv Bearchlng' spuit of modem experimental iaqujry. . . , 
Li-l t ill- aXaXf Health Boards oi^nize properly equipped laboratories for ttu> dun 
III!?.!' iprair(<i\iiiig' suitable fncilities for this kind of study ami I'eseuivh. IndiviJual 
jilij-^itiiUls ivilli sLitHfitQl ti]ii<> Jind priviile nieaus sliould tiiko an iictive iiilti«»t 
in all that relates to the examination and cultivation of bucitiria. Is the medical 
profession of our country lo be put to shame by its attitude of ajHithy toward 
matters of serious concern to the ^blic welfare? Are we to be made the lau^- 
in>; stock of our transatlantic confreres ? Two well-known physicians of our country 
have already attentptini to overtlirow the diagnostic signilteance of the tMicillus of 
tubercular consumption, tlie one In' claiming it to be a fat-cryntal, tile other by 
asKerting its ide'ntjty with shreds of flbrin. But neither tlie one nor tlie other had 
at the time of his pretended discovery ever lieheld the true bat^ilhis tuberculosis. 
To avoid similarly ridiculous errors we need expert teachers of kacterioscopy. 

And further: 

Koch's conclusions were accepted without hesitation by those who knew him 
best, and wlio have had occasion to witness bis conscientious and painstaking 
methods of conducting: all scieulillc work. Thus, in Germany, Herr Von Gossler, 
Minister of Public Worship, Education, and Medical Alfaii-s, has already ordered 
tliat a certain number of medical men are to be summoned to Berlin every year 
to go throug'h a coui-se of study, lastin^f fi'on) a fortnight to three weeks, in order 
to learn the new metliods of investiKutiun connected with bacteria and niicro-or- 
gtinisnis, but ehieHy to become acquainted with everylhiag- connected with tlie 
comma-bacillus and the methods of cultivating it according to Koch's method. 
The several Federal Governments have been likewise ofHcially requested to select 
a number of medical men tor these courses and to inform them to hold themselves 
in readiness to come to Berlin. In our own countrj', however, there is still, even 
in the ranks of the medical profession, an unfortunate disposition to regard the 
entire subject of bacteria as trivial or fanciful, and unworthy of serious consider- 
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Anil finftllj-, coTiceming the present status of this kind of investigation 

Tlut w.'ientiflc buct^rinloey is as vet in its in Taney alJ wUl admit. But let us 
not bliridlv ij^nore ite actual acuompdshmentH. We muy never be uble, perlia)>a, 
to cuiiipietely eradicate cunsuniptioa or HUiipresa oil coatjt^oiiM iliseasiM, but at 
prrsrDt we are wjtiiuut tlie Hli^bte»t doubt nearer tu siicli a liesirable (x>nBUminu- 
tion Ituin we were before the era of bacterioscopy. 

Iq this plara allusion muy also be made to the recent dcimte upon 
cholera which took place before the Royul Modicul and Chirurgical Society. ' 
Mr. Cheyne, who studied the subject during the Paris epidemic of 18H4, 
replying to the contrary assertions of Klein, positively showed that Kooh'a 
cholera bacillus, whetiier corania-sliaped or not, posseased unmistakable 
chiitactvriBtics, siitGcient to separate it from all other known bacteria. It 
was clearly a distinct Hjwcies. It is signiticant that Klein was couipelled 
to »cknowlc<lge that the curved mouth bw illi hud to bo grown in media 
ditlorcnt from those of the curved chulura-huLilh in order to make tha 
rvspwtive culturea look alike. This alone ib a positive proof of the fact 
tho cholera coiuntaa are as distiuctly different from the similarly slmped 
buccal organisms aa thev are from the tinkler microbe, and the chce^e- 
spirillum of Deneke. fiut it does not follow from this that Koch's com- 
mas muBt bo causiitive, even if they are clearly diagnostic of Asiatic cholera. 

In an editorijil article on tlie above debate, ft leading, medical journal' 
remarks that " the establishment of a causal oonuct^^tion between the 
comma-bacillus and cholera ia of far leas practical importance than thia 
other atihievoment, which, it would appear, may now be fairly credited 
to him. i.e. Koch; uamelyj that he has supplied us with a means of diag- 
nosing Aaatic cholera in the early stage." 

So, too, in a critical review of this recent English discussion Dr. 
GaSky' has shown that the objections of Klein cannot be upheld, and 
tliat they have by no means invalidated the conclusions of Eoch, e»- 
jiooially with regard to tho poseibility of reaching an early diagnosis, if 
careful s(»rch be made for tfit! cholera-microbe. 

But to resume: While we must admit that the most careful scrutiny 
of clini(.»l phenomena will not always sirffice for diagnosis; while, exccpt- 
mg the diarrhcea, every one of the usual signs may he missed, and yet tho 
pativnt die of cholera, we must nevertheless, emphasise thoso clinical 
^□iploms that are of decided value in arriving at a correct diagnoeia, 

The discharge from tho bowels constitutes £he first symptom, both in 

Kint uf time and as regards actual importance, that demands attention, 
nsidered alone there is nothing decisive or ptithognomonic about tliia 
sign.* 

Yet when coi>ions watery dejections follow an ordinary diarrhoea, or 
mark the incipience of disease, when they occur with increasing frequency 
and losing all fec^d odor and appearance, a.'^ume a rice-water likened, 
we may surmieo cholera. If a careful history of the patient is taken, ru- 
ilting in the exclusion of irritant poisoning, and if wo have reason to 
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London Luni-'i't. Mivrch 2S, ISSTt, 
I^The Drituih Meilicul Journal, April 4, 188.'). 
->DeutKbe Heilioinische Wocbenschrift. Apnl 16. l>m. p. 3511. 
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evidence na conduaive, And of lliose who have this willm^ese, ii lur^ pro!>Dt^ 
tlon may lock tiie time anil Imining necessary to obtain satiifaclory proofs of 
their iipedflc identity. 



302 ASIATIC CHOLERA 

believe that bo may have been exposed in some way to infretioii with 
Asiatic cholera, even tliough there hue occurred no simihir cuso in the 
locality where he then is, we may safely say that the case is one of ABiatie 
cholera. If there is no history of possible mfoction anil the case occurs itt 
a senboard town, we must nevertheless regard it with grave suspicion. 
In the Bmaller inland towns, where communication with other places, 
stutetj and foreign countries is at a minimum, a case of that kind nuv 
be regarded with less suspicion, but should nevertheless be closely watcbol 

Again the abrupt appearance of copious rioe-watery dischargee. quicklT 
followed by vomiting, eoUapso, cyanosis and other niarked symptoms tiut 
need not be repeated here, will justify a diagnosis of cholera Asiatica, e^po 
cially if the possibility of infection cannot be positively excluded. 

Other valuable diagnostic sieTis may not be ignored. The oxceedinglf 
rapid cooling of the surface of the body is certainly quite uncommon ii 
ordinary diarrhtea, or simple cholera morbus. In Asiatic cholera, as wp p 
have seen, it is the rule. So, too, tlie speedy fading away of tho puis?, 
and especially the development of deep cyanosis are exceptional occtl^ ' 
rcnees. even in severe cholera inorlius. Anotlier valuable sign is aBortird 
|jy the quick interference with, or tho complete suppression of, varioM ■ 
eeiTctions. This is likewise lianlly ever seen, to the same estent, in other 
disi'ascs. 

Painful muscular oramps, occurring when tliere are only mild diarrha?al 
manifestations, should always jjut us on our guard. When all these symp- 
toms octur in orderly sequence, as has been fully set forth under symp- 
tomatology, they constitute a formidable array of evidence for a ^e 
diugiiosip. Should the patient live, the cycle may be made yet more 
coni])lot« by the supervention of those disturbances that have been detailM 
in describing the period of reaction, and under complications and spquelx. 
A simple diarrhfea. or an attack of cholera morbus is scarcely ever f oUowed 
by a tmiu of morbid manifeetations that in Asiatic oholeru are common 
events. So that if indecision character izcd the plLvsicinii's judgment at lirst. 
it may ho replaced by relative certitude later on. A fatal issue need not. 
therefore, be awaited before a definite opinion is formulated. 

There are yet other aids to diagnosis. Simple cholera can generally 
be traced back to a definite exciting cause, be that some alimentary dis- 
turbance, an irritant poison, cold, debauch, or any other agency capable 
of producing intestinal mischief. The development of the disease is often 
mucli slower than in Asiatic cholera, though at times the reverse obtains, 
and cholera morbus is developed with startling abruptness. Xo matter 
how profuse the diarrhcea mav be, the evaluations but rarely lose all 
trace of fccjil odor in simple cliolera. Again, though it may lose its 
color completely, yet the characteristic nce-water appearance of the 
genuine cholera-stool is only exceptionally found. 

The vomiting of sporadic cholera generally occurs before purging, the 
stomach being nrst to sufEer in the vast majority of cases. In Asiatic 
cholera we have seen that vomiting, as a rule, follows the purging by a 
definite interval. 

Limpid fluid is hardly ever thrown up from the stomach in simple 
cholera, whereas it is nireiy missed in the Asiatic variety. Bloody stools 
are unknown in cholera morbus; in grave cholera Asiatics they are at 
least not very infrequent. The flabby, doughy condition of the abdomen 
with the physical signs of accumulating fluid in the intestines, belong to 
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Aaiatio, but not to simple cholem, Proecordial oppression, great anxiety, 
intense rlyspnoia are absent in simple., often present in Asiatic cholera. 

Cholera morbue may lead to livid collapse, vet tlie skin rarely assumes 
the icy coldneBs and doep purple or blaokish hue, observable in epidemic 
cholera. The marked loss of cutaneous elasticity, resulting in the per- 
eistoiice of pinched-up folds of skin, is part and jwrcel of the latter out 
not of tho former malady. Complete suppression of urina, which, ae liae 
ifoen shown, ia (juite common in Asiatic, is exceedingly rare in simple 
cholera, although even in the latter aSoction the renal eecretion is often 
much reduced m quantity. 

Frum this brief survey of the main points of difference in the symptom- 
ntnlogy nf simple and epidemic cholera, the reader will infer, what has 
tH^ttn repeatedly mentioned before, namely, that in a given case it often 
requires the utmost circurasiwction and tho careful balancing of probabili- 
ties be/ore a correct judgment can be formed. Moreover, that where a 
clear histor}' is not obtainable, a dilfercntial diagnosis based on individual 
symptoms or groujra of symptoms will frequently be impossible. 

It remains now to glance at a number of morbid states that have a 
symptomatology resembling the disease, but in which a painstaking exam- 
ination will generally dispel the suspicion or supposition of actual cholera 
Asiatica. 

Acute intestinal obstruction, strangulated hernia, the early stage of 
{leritonitis. ospociativ when due to perforation, violent gastric, nepatic or 
rt;iial colic, may all feod to such serious shock that, during the prevalence 
of an epidemic, and on superficiai examination, they may be and liave 
Itecn regarded as cases of choleraic collapse. 

Drasi-he states that incipient pneumonia, typhoid fever, acnte exanthcm- 
Htous diseiiaes, and even acute tuberculosis, have been mistaken for 
choluia- And he adds that cases of that kind, during the excitement 
of an ppidemic, are everywhere nt times erroneously cmsscd as cholera. 

So, too, acute intoxication from corrosive substances, as well as arsenical 
poisoning, havebecn and may be mistaken for Asiatic cholera. Indeed to the 
illiterate lower classes their undeniable analogy has repcatclly seemed so 
striking that disastrous consequences or at least tlircatcning popular dis- 
turbaiicos luive resulted. 

Tho most frequent charge has been that tho wells were poisoned bv 
some criminal. In the recent French, Italutn and S{»nish epidemic (18S4) 

fhyncians have likewise been openly charged with poisoning their patients. 
II several instances reputable doctors have been mobbed on tliis absurd 
supposition. 

Poisoning by commercial acids, such as nitric and sulphuric acid, and 
intoxication with corrosive sublimate, resemble to a certain extent the 
effects of choleraic infection. The stomach beins, however, always firet 
to suffer (unless indeed the symptoms indicate disease still higher up), 
and a clear history being often obtauiable, there should generally be little 
diiliciilty in differential diagnosis. 

Where irritant poison luis been swallowed the abdominal pain is, as 
a rule, intense, constant, and" burning. Violent paroxysmal colic may 
ocenr. although this is rather exceptional. Still these symptoms do not 
occur in Asiatic cholera. If there is neither smarting pam nor rawness in 
the mouth and throat, a disagreeable metallic taste often leads to the 
recf^nition of intoxication. 

The stools are never as watery and copious in poisoning as in cholera. 



ubuer nand thej- aro frequently mixed with blood, gite forth a 

"nur. and occur with pain followed by tenesmus or gmiirtiiig in the 

. The vomit is generiilly bilious ana bloody in eorrosive poisoning'. 

, although the Becretioii of urine may be much diminished, it is only 

^ionally quite suppreaeed. Strangury often follows poisoning, or 

4u may bo merely vesical tenesmus. 

The gunoral appcarauce of patients Buffering from irritant poison inc is 

it! different from what is oommonly seen in oholoni. There k W 

ng of the features, the cadaveric hollowness is absent, the voice is 

t Liie vos cholerica, and though collnpse may be quite as pronouncei), 

tuiosis never ".ttuiuB that pitch of darkness seen in cholera. 

Neverthelei , cases of criminal poisoning by arsenic have been repeatedlv 

staken for ciiolera. Thus Flamm records the singular cas* of a FrencL 

voman, wlio in the course of twenty veara succeeded in killing over lortT 

'ictims by practicjiig uer ds during the prevalence of ua 

idemic. i 

But tJie medico-legal aspect o' 'im ibj'oct cannot be fully dealt with 
ire. The wary practitioner will to closely exumine into the liis- 

ry of every supposed cholera coo 'hich vomiting lias preceded the 

irrlicea, 

The accidental ingestion "' putrescent foods, e.ff., uiiwhole- 

ne meat or fish, spoiled m leese, preserves, pickles, etc, also ^ 

■Hcomposing fruits or vegeU>>. U lead to symptoms Bimulatine 

Lolera. Latterly poisoning i il goods, adulterated foods, baa 

T and wines have come mfirti ■ oramently before the profesKion. 

ISO accidents are merely ment ossing, as possibilities that shoutil 

-. be lost sight of. For a full if them, the reader is referred ti> 

< standard treatises on toxicology - aedical jurisprudence. 
Finally the incautious employi f drastic purgatives may be re- 

membered as liable to give rise to iiieua of vomiting, purging and 

collapse that would be apt to be orroiu'ously interpreted during the previi. 
Icnce of cholera. Kecently some cases of [loisouiiig through colchirum 
have also been reported where the symptoms closely resembled an attaci 
of cholera. 

As regards dysenteric diseases happening during the prevalence of 
cholera, the constant presence of blood in the dejections, the more or less 
persistent tenesmus should suffice to preclude errors in diagnosis. 

In intensely malarious districts cases are at times observed that niav 
appear very puzzling to the practitioner, but in the absence of choleni s 
correct diagnosis is always possible by a careful examination of the patient 
In countries, however, where cholera is endemic and malaria is likewise 
never absent, a diiignosis amnot always be mode. In his work on Malariu, 
Dr. Sternberg ' gives the following account of the subject; 

T! 10 state of collapse into which the victim of an algid pernicious paroxysm 
quickly falls, resembles veiy closely the collapse of cholera, bul the aiscliaiwes 
n-om the sUiniach and bowels, which are often quite copious, are commonly bilious 
in character. A form of pernicious fever, denominated eholeraic, has, however, 
been observed, which seems to merit this name from the prominence of the choU'- 
raic symjitoms, and from the fact that tlie dischat^es resemble those of tnit; 
cholera. But it is questionable whether the choleraic pernicious fever of authoia 
is properly ascribed to the-action of malaria alone. First, we not« that this form 
is most common in regions wliei-e choleru also prevails, and there is reason to be- 
lieve that the endemic j>revalence of malarial levers and cholera in tlie same tiT- 

' Malaria and Malarial Diseasea New York, W. Wood & Co., 1884. 
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riUirial limits has led to ron fusion in this case, just m 
and nialariu, and of yellow [ever and mnlaria, in rcgi 
B^Miciated. 

The choleraic form of pernicious fever has also been observed in localities far 
r>-nioved from the endemio prevulence of Asiatic cholera; but, as Colin remarks, 
it in eepedaltf during the season of greatest liiuit, when sporadic cases of choleni 
are also seen, that these cawes occur, and this author very properly ascribes the 
c-holemic symptoms to the meteorological and local conditions which producn 
choltra nostras, rather than to the malajial poison per He. The tact that the 
ctioler«ii: eyiaptoms are an addition to those induced by the malarial poison is fur- 
tlier shown by the nun- recurrence of these symptoms during successive parox- 
y&tns, contrary to tlie rule in ordinary algid pernicious fever. The collapse of 
al^d malarial fever ditTers from that of choleia in the absence of cramps and in 
the facies of the patient, which in the one cose is calm and expressionless, and in 
other indicates the suffering caused by the characteristic cramps, which are com- 
mon U> both epidemic and sporadic cholera. 

The English physicians in India admit that the E^Tnptoina of cholera and of 
malarial poisonmg may coexist, and bo closely are ihej often associated that in 
many cases no distinction is made, and the mixed disease under the general name 
of fever is ascribed to malarisb 

The Bame writer, quoting Colin,' says that: 

In Cochin China, where the French troops suffered severely from cholera, niot« 
deaths also occiured from choleraic pernicious fever than from the other forms of 
pemidoiis intermittent — algid, etc.---althoughoutsideof the range of the choleraic 
influence, this form is comparatively rare. The same fact was observed at An- 
cona in 1869, during which year a terrible epidemic of cholera ra^d in that city. 
At the moment when the Indian pestilence had almost entirely disappeared, there 
ooourred still ever? day a certain number of ^rave attacks, which led to the belief 
tlwt it was still present. These were pernicious fevers, which are far from being 
i»re cA AJncvina. out which in this year, under the influence of the choleraic con.<<ti- 
tatioD, manifested themselves in this form with unusual frequency- The follow- 
ing year the cholera was at the gates of Civita Vecchia, among the workmen 
engaged in building a railroad upon the sea-shore, and I remarked here also the 
augmentation of the numl>er of attacks of "choleraic pernicious fever" in our 
garrison in this city. It seems then thataspeciol medical constitution favors the 
expIoBioD of attacks of this kind, whether this constitution be t>aeed upon the in- 
fluence of a cholera epidemic coming from India, or simply upon the elevation of 
the teinperature, which In our country, and especially in England, causes tooocur 
.. t s ot cholera nostras. 
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CHAPTER XXXVI. 

PROGNOSIS. 

Prognosis during the Attack. — The prognosis in a fully-developed 
attaf-k of cholera ia always PT^ve. At the yery best it is uncertain. In 
tlio hegiiiniug of an attack the visible signs will perliaps iJiclino the phj- 
siciau to take a liopeful view of the otse. But a few liours may witness 
BO complete a change in the condition of the patient, tliat the lost remnant 
of hope will seem dashed to the ground. Still, as has been previouaiy 
pointed out, the almost miraculous can happen, namely, that u patiem 
apparently moribund may epeudily experience a mysterious accession of 
nt*w vitality that carries him safely through a rapid con vale-see nee into 
a complete recovery. Unfortunately, however, the latter event is much 
loBB frequent tlian unexpected death. It may be questioned, in view 
of the aumitted uncertainty of prognosis, whether an attempt to formulnle 
rules is at all admiEStblc In answer it may bo stated that, vhile no discsw 
shows more clearly tluui epidemic cholem the unreliable nature of buman 
forathought, nevertheless some signs and more mrticularly certain oom- 
biuations of signs, aSord valuable points upon wnich a prt^ioMs may be 
liiLsed. But it cannot be too strongly urged that, whatever exiierieiitT 
has shown to Iw the rule, cholera knows; no rule tliut has not it.-; oxci'ptioris. 

In a general way it can be safely said that the mortality of an epidemic 
is greatest in the early part of its appearance, and, progressively diminishing. 
becomes least toward the end. wow it is possible to account in some 
measure for this i>eculiarity by supposing tliat the weakened, cachectic or 
otherwise predisposed are tirst attacked and quickest to die. This plau- 
sible view of the matter receives support also from the fact that new- 
comers are as liable to contract the disease in the decline of an epidemic 
as during its incipience. 

Stoufflet,' for example, found that among acclimatized Parisians there 
was a decidedly smaller mortality than among the newly-added population. 
In fact, the history of all epidemics occurring in cities fumisnes similar 
evidence. 

But a completely satisfactory explanation of the high mortality attending 
the early part of a cliolera demonstration is still forthcoming, even if, in 
addition to wliat has been stjited, we take into account the fact that the 
cholera microbes form no spores, and have no permanent state. 

The manner of development of an attack m the individual case is of 
considerable prognostic significance. If there is no orderly sequence 
of symptoms, if the various characteristic phenomena seem to break out 
simultaneously with the force and suddenness of a great conflagration, 

I Le cholera a I'liopital Lariboiai^re ea 1865. Paris, 1866. 
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thpii t)ie BTstem is Bpcedily overwhelmed, and a fatal issue is inevitable. 
If in such cases the first violent shock does not speedily kill, any subaequent 
reaction ia, as a rule, imperfect and temporary, or it assumes the form 
ot B gmve typhoid with tlio prognosis as bad as ever. On the other liand, 
with a gradual and, so to speak, orderly evolution of morbid phenoraeiiii, 
tberv is an avoidance of violent shock, and the chances of recovery are 
mnch better. 

Among tlie various symptoms of the disease t)io greatest promostic 
significance undoubtedly attaches to the ejections, and of these the alvuio 
evacuatiooa have more importance than the vomiting. The direct inflnenco 
of the intestinal discharges on the course of the malady has already been 
noticed. When they are copious, frequent and very thin, a bad prognosis 
should be given. WTien they show a tendency in an ojiposito direction, 
and especially if they continue to look bile-stained, some hope of a recovery 
may still be entertained. It ia only very rarely seen that the stools partake 
somewhat of a fecal character in cases ^at show progressive deterioration 
until death. 

The nearer the stools approach to thin rico-watcr in consistency, the 
gi&ver the affection. A somewliat milky np[tcarance augurs better than a 
purely limpid one. When blood is found to be mixed in appreciable 
quantities with the dejections, the prognosis is decidedly had. According 
to Drasche and other observers, a fetid chocolate-colored discharge signifles 
inevitable deatlL 

It happens at times that, while intestinal transudation is as violent 
and copi&ua as ever, the external diachargea are abruptly checked. The 
abdomen in such coses becomes flabby, and auccussion reveala the presence 
of large quantities of liquid. Thia, with but few exceptions, has been 
foand to constitute a fatitl sign. 

Again, in place of being retained, the fluid may appear to flow away 
in a steady stream from the collapsed patient. Incontinence of this kind 
ia also a lethal symptom. When, however, the external discliargos become 
leas profuse and occur at longer intervals, especially if they once more 
look bile-stained, a btvorable turn may be expected with great confidence^ 
It is likewise a good sign if, when the disclmrges have ceased, an exami- 
itation of the abdomen shows that the intestines are not filling with liquid, 
but rather with gas. 

As regai-ds vomiting, its prognostic significance is slight when comjiarod 
with purging. Still, if the jintient vomits oftoner than he purges, we 
may look for a bad ending. But if moderate vomiting continues, the 
chances arc better than when it abruptly sto[)8, unless there be a simnl- 
taueous amelioration of the patient's general condition. Indeed if cessation 
of vomiting is accompanied by oppression and general restlessness, we 
are dealing with a very grave if not a fatal sigri. When the ejected 
mattent become considerably blood-stained or chocolate-colored, a iatal 
prognosis is alwaya justiflablo. 

Lubetorff has made a special study of choleraic vomiting. According 
to liim the symptom occurs within the first twenty-four hours of an attack 
in 74 per cent, of all coses. When diarrhma continues without the appear- 
ance of vomiting, the chances after a few days are much in favor of the 
patient This writ«r goes so far as to assort that diarrhcMi during au 
epidemic of cholera, if not followed by vomiting in from five days to two 
weeks, will never lead to cholera, and, therefore, warrants the cxprvssion 
of a tavurablo prognosis. But the statements of this writer are not ia 
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accordance with what otlior authors liave found, and should not be too 
impUcity relied upon. Jt Is much siifcr to regard every attack of diarrhcp a 
with euspicioo during the prevalence of cholera, whether vomiting oceura 
or not, and to give a. favorable prognoeia only when it readily responds 
to treatment. 

Tho varying Beverity of the diaturbanceB of circulation often afforda 
Eome clue to the direction in which mattera are tending. Steadily increasing 
feebleness of peripheral puliation, culminating in complete snppreesion 
of the radical pulse, is veiy ominous. If the larger arteries no longer 
revuial puleation, death is alniost certain. Other grave symptoms consist 
in the fadin? away of tho apex beat, and with it the second sound, the 
occuiTence oi blowing murmurs, and the development of pericardial friction 
sounds. Dyepncea', an icy coldness, and deep cyanosis are rarely wanting 
to still further indicate the approach of death, when this stage of the dis- 
ease has been reached. 

Tho return of pulsation after its complete interruption is a favorable 
sign only when other syraptoms of beginning reaction accompany it. 

Whenever a rapid and decided sinking of the temperature occurs, we 
may took for a grave or fatal attack. Gradual reduction of t)ie body-hcut 
denotes a tuilder and more protracted affection. 

Macnamam believes tluit if the esternal temperature of the body 
" does not sink below 95° P., the respiration not riamg beyond 25°, or the 
pulse upward of 100, we may safely conclude that our patient iias a very 
good chance of recovery. Probably as per cent, of sucn cases get well," 
But " if the temperature of the patient's body rapidly falls to 33" or !H°, 
and remains at that point, the respiration rising in pro\)ortion and the 
pulse becoming impenieptible, our patient is in extreme danger, the more 
60 as these symptoms have been rapidly induced." 

After a patient has once passed into profound collapse, he may be 
pronounced out of immediate danger only when all the symptoms already 
dew.Tibedas cbaractcriKing that conditiou have receded. In nther words 
vomiting and purging must stop, pulsation must be reestablished, cyanosis 
vanish, warmth return, and breathing become free and easy. A failure 
in any of these respects indicates the continuance of danger. 

Much sweating, escept during reaction, is a bad sign. The breaking 
out of cold, viscid sweat in patches lierc and there, is more unfavorable 
than a uniformly distributed or relatively warm perspiration. 

The suppression of urine is generally a bad sign. On the other hand 
even in seemingly hopeless cases, the exceptional continuance of the renal 
functions may be the one favorable symptom on which the faint possibility 
of a rally still rests. 

Muscular spasms may become grave prognostic signs, not on account 
of their intensity or painfulness, but because they affect many groups of 
muscles, and especially when they attack the trunk rather than tlie ex- 
tremities. Still, as cramps are not peculiar to cholera, they are of com- 
paratively slight importance in deciding or influencing prognosis. 

In regard to manifestations on the part of the ner^'ous system, 
quietude, indifference, apathy, somnolence, and especially sopor, are 
always more to bo dreaded than restlessness, watchful activity, sleepless- 
ness and even great anxiety. 

Prog:nosis during: the Period of Reaction. — In pronounced chol- 
era when the patient has not quickly succumbed to the severity of the dis- 
ease he is by no means out of danger. It is impossible to foretell from the 
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ter of his symptoms dnririg the acntont-BS of tlio attaclc, whether 
MCtJon or a slow ono ia to follow, whether relnpaes lire not in store 
i Uid finally whether griive com plio;it ions may not be followed 
f Erare sequelae. 

itions beween Datnral warmth and previous coldness, the appear- 
ance or per8ist«nce of viscid sweat, the continuance of intestinal transa* 
dation without immediate re-absorption, arc all so many evil prognostta 
aignii. even after reaction has been fairlv establisbod. 

On the other hand, the return of a natural facial expression, thS 
broaking ont of a uniformly distribnted warm perspiration, the rapid 
aliKorption of intestinal fluid, are decidedly favorable signs. The disaix 
[K-arance of ncrvoua manifestations, taken in conjunction with the symp- 
toms juBt mentioned, is additionally favorable to a good prognosis, sinoe 
a typhoid eiltus is thus rendered improbable. 

Concemine; the importance of the renal secretion in the period of re- 
action, euougn has been said under Symptomatology to make a further 
diBcussion here seem unnecessary, if sufficient healthy urine does not- 
appfur soon aft«r reaction is well nnder way, a had prognosis wiU have to 
Iw given, for nnemic symptoms may then be esnccted at any moment, or 
a fatal typhoid is apt to he inaugurated. If tne voided urine cont^ni 
much albumen, a small proportion of urea, and but little sodium chloride,, 
bmides having a low specific gravity, the cholera-tj'phoid is prognostically 
almost certain. But the opposite signs may be taken as indicating a f^ 
vorable turn. Yet again it must be insisted upon that, even when this 
fovomblc turn at so lato a period has occurred, joy and congratulationa 
may Im.' turned once more to sorrow and dcsjiair by a return of former 
Fj-mpwjnis that will now surely carry the patient to his grave. 

A rather unfrequent conijihcation incident to the stage of reaction, m. 
mentioned by Maonamara. It is the formation of a heart-clot in the righk 
cavities usually extending into the pulmonary artery and its larger branches. 
It apjiears to be more common among natives of India than among Eu» 
ropeans. The eyiuptoms are thus described by the author cited: Th» 
patient seems to be doing well, when suddenly difficulty of breathing 
comes on, followed by eollapat^ and dtiath." 

Progtiosis in the Typhoid Condition depends mnch more exclusive- 
ly upon the character ana amount of urine secreted than in the stage ot 
reaction. There may bo complete urinary suppression early in the develop- 
ment of the cholera-typhoid, and yet a return of the flow with an increas- 
ing tendency to normal renal activity will justify a favorable prognosis. 
AVneii, however, the kidneys are " fickle," giving now promise of repair^ 
and again destrojnng that promise by a cessation of function, the prognosis 
is bad. 

Draeche has tersely said. " Typhoid with urine is more favorable than, 
typhoid without urine;" and there ia much truth in this dictum. 

The appearance of well-marked cholera exanthem in the typhoid state ia, 
if anything, a good omen. But the visible deposition of urea upon the buf> 
face of tm; integument is a bad one. The nppt^arance of bloody stools' 
may be regarded as a fatal sign. If a patient has had the good fortune to 
eaca{w the Scylta of an attack of cholera, as well as the Charybdis of re- 
action and tj'phoid, smooth waters are at length encounteretl. For ex- 
jwrience lias amply shown that death from any later complications and 
8uqnel;e is uxceptiouat, and one feels tempted to add avoidable. Judicious 
^ment with the intelligent cooperation of the patient in the vast 
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r of ciiaa ought to land him safely on the grateful ehoreB of final 
'. From the forogoing it will rejiclily be seen tliEt the prognostic 
01 & fatal issue are far nioro numerous, clear and reliable tlmn tho^ 
ing the opposite. This unfortunnte circumstance belongs to the 
i of the diBease, and cannot be justly conptrued as a reproach to 
al ekill and learning. An apparently favorable sign is much more 
ru mislead the unwary or inexporieaced, by being itmde too much of, 
that a fata) prognosis is happily put to naught by an unexpected tiira 
e condition >f the patient. Pesaimistic forethought is scarcely any- 
.0 more uppi ::uble tnau iu an acute uttack of epidemic cholera. 
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CHAPTER XXXVIT. 

ON THE METHODS OF DACTEKIOSCOPY -\ND THE PBEPABATION OF 
PURE CULTURES. 

The detection and identificatioa of tiio cliolcra-bapilhis, and indeed of 
aJl niicnM>i|^nisin3, is so entirely dependent upon the skillful employment 
of epecial technical methods, only quite recently elaborated, that a succinct 
account of the subject is here given. It is now universallv admitted that 
Koch's method, an pursued at the Imporiiil German Healtn Board, coneli- 
tutes the most perfect one yet devised for exact bacteriological researcheK. 

It is proper to state, however, that the technique as deecribod by him 
in the first volume of the" MittheUungen ausdem Reichegesundheitaamt," 
published in 1881, has, especially in its application to cholera, undergoue 
certain changes, mainly in the direction of simplification. And it may be 
aflirmed without esa^eration that, In its present shape, this method Is 
the most reliable one, by far, where prt^cise data concerning the biology of 
the micro-oi^anisms in question are to be obtained. 

If any argument were needo<I to establiBh the importance of the subject 
of bacterioBcopy, it might be found iu the consideration that an adequate 
acquaintance with those modern methods of investigation is quite essential, 
even to the formation of a correct judgment concerning the present status 
of the cholera question. Dr. IJiedert mis described the improved methods 
very clearly,' and the following account is partly based on his description:' 

It is well to remember at the outset that, all test tubes, flasks, filters, 
knives, platinum wirejj. etc., are always thoroughly sterilized by overheat- 
ing, immediately before being used. The mouth of a test-tube while still 
hot is plncged by sterilized cotton-wool. Double plugs are generally better 
tliau single ones. 

The diagram on the next page, taken from Klein,' shows a convenient 
apparatus for sterilizing flasks, test-tubes, cotton, etc. 

The use of fluids for purposes of artificial cultures is not advisable iu 
the study of cholera-organisms, liaving been superseded by a number of 
solids that answer all practical requirements in a very satisfactory manner. 
The principal substances now employed as solid culture meilia are boiled 

'More detailed deacriptiona are givea by Prof. A. Johne. and the best expon- 
tion of tlie i^ntjre Btibject vl the methods of ba(.'t*.'rial reseunh is fouaU in a work 
juet issued and entitlpd "Die Methodender Bakterien-Forsdiung," von Dr. Ferdi- 
nand Hiieppe, Wiesbaden. ISiiS. 

' Deutsche MediciBul ZeJtung. Nos. 103 nnd 104, 1884 
*ilicn>-C^'giuusms and Disa^ise, By £. Klein, M.D. London, 1884 



potatoes, prepared gelatine, and coagulated blood sonim. Tlie first two 
of these, and oBpecially the second, are employed in cholera iuveBtigatioii&. 
while the third is chiefly used for cultures of tubercle bacilli. 
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The potatoes are first thoroughly cleaned by 
scrubbing and then placed for an hour in a 
solution of corrosive sublimate (5-1000). Nert 
they are cooked in a eteara sterilizer. 

The adjoining figure represent* a conTenient 
form of steaming apparatus of tills kind (Lon- 
don Loucet, September 27, 1884). It is a cylin- 
drical box with a conical lid. An iron grating 
(jf) is fixed at a level below the middle, and 
serves to support what has to be steamed. The 
wat<'r is poured in from at)ove, and heated by 
a Bun sen burner. The box and lid are invested 
by a thick layer of felt, which reduces the loss 
of beat, and so maintain^ the interior at a uni- 
form temperature. A hole in the top of the 
lid admits a thermometer, which is held in 

f>lace by cottou-wool. Having been thorough- 
y stt^riiized, the potatoes are now sliced witn a 
knife heated immediately before to redness, and 
after implantation with the suspected material, 
care being taken that the fingers, although 
washed in sublimate solution, do not come in 
contact with the cut surfw'os, they are laid 
aside under suitjiblo cover. The colonies grow- 
ig »ppar«tufl for Jug OH the potatoes may be removed for exami- 
<terii[^ng poi*to», etc. ^^tiou at auy period of their development 

To prepare blood-serum as a medium for cultures requires much more 
care tlmn the simple sterilization of potatoes. The blood-seram, in order 
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8 prepared bv hoiiting it onre a day for eiglit 
This ae6tro}'a onfy tiie bitcteria each time, and not 



to prevent coi^lation, : 
days up to 135 F.' 

tho spores. But as the latter become developed from day to day into bac- 
teria, they are in turn killed, and in thia way at the expiration of eight 
days the proceu of eterilization is compltited. 
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In order to eolidlfy it, the Bemm is then heated up to 159° F.. not any 
liicher lest it become tnrbid, and is so poured into teat tubes as to prevent 
a broad sloping surface exposed to the air. 

The uccompanying diagTums illustrate Koch's apparatus for the sterili- 
nition of blooa-serum. ft consists of a double cylinder niwlf of slKi?t 
copper and provided with a hollow lid. The cvlinder in half filled with 
water, the hollow lid likewise contains water, '^he lid has three openings 
into which thermometers are fitted. One of tliese shows the temperature 
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of the water in the lid, another that of the air in the cylinder, and the 
third that of the wat«r in the cylinder. The manner of beating the water 
both in the lid and in the cylinder appears from inspection of Die figures. 
.\s already intimated, however, an apparatus of this kind is not essential 
(or the dugnostic recognition of eholerii-biicilli. ' 

For this purpose gelatine cultures are now quite generally employoil, 

' This is really Tyndall's method ot sterilisation 1).v disi-oiilinuunB heating. 
Bee his Ebsbvs on the " Flouting Mutter ol the Air," secoud i-ditiun. 1883, 

* J. F. Lulimc & Co., Berlin N. W., Fried rii-hsstrasHe 100, supply all the utco- 
sla aiul apparatus required for the employment of Koch's nietikixls. 



Binoe they poesesB unmistukable ailvantages over the other media. To 
prepare them the gelatint* muat be misod with some vegetable infnBion, 
or what ia preferaWe, with peptonized meat broth. The preaent mode ot 
preparing tlie latter ia as ioIIowb: One-quarter of a kilogram (onf-hiilf 
pound) of chopped meat (lean beef), ia placed in a, half htre (one pint) 
of distilled water and allowed to stand in a cool pliice for 24 hoitrs. It 
it! then strained through ^uze and brought up to 400 ccm. (about 13 
ounces), and to it are ^ded 2 grm. {30 grainB) of salt, 4 grm. (60 gruiu) 
dried peptone (peplonum siccnm, Witte), and 40 grm. (600 gnuris) pure 
commercial gelatine. After standing for half an hour the mixture is 
warmed slightly until the gelatiiio is dissolved, and is then neutraliw^ 
with a saturated solution of carbonate of soda, until it will just turn tvA 
litmus paper blue. It is then carefully boiled over a water bath for at 
least an hour, until all the albumen is separated and the fluid become 
colorless. A small quantity of this filtered and heated in a test tube 
should give no cloud, or at the most only a very faint 
one, for the gelatine must be very clear and tranepa- 
rent for use under the microscope. A very famt 
milkincBS may be caused by beating, even when tho 
flnid is entirely free from albumen; this is doe to 
the presence of phosphates, and disappears on cool- 
ing. The solution ia then to be filtered hot TiiU 
may be done quite conveniently and speedily liv 
paseing a Bunsen burner rapidly around the funnel 
containing tho filter and thus keeping it hot nntll 
the process is completed. It must Dt' done carefuUr 
in order to avoid breaking the glass funnel. A spirit 
lamp may be used instead of the Buneen burner, 
care being taken not to spiJ] the alcohol in tbe 
rapid movements neceeearr. A somewhat more oi- 
jvensive but miifli better plan ia to provide one's si'lf 
ij— noi-wsierni- '''''h ii hot-wattT filter, as sliowu in ttie a ciom paining 

(error'npiatlne meol-solu. diagram. 

uom-eic. T!\iQ test tube ia now prepared by introducing a 

pledget of cotton a short distance and heating over a Bunsen burner 
or spirit lamp, first the portion below the plug and then tliat above it. 
Tho cotton, slightly browned by the heat, is finally seized with pre- 
viously heated forceps and drawn up to the open end of the tube. 
The gelatine broth is now poured in until it fills not quite a third 
of the test tube and, without removing the plug, is boiled thor- 
oughly on four successive days in order to insure perfect sterilizatioa. 
Care must be observed during this process not to wet the cotton 
if possible. A light cloud of phosphates may be formed at each 
boiling, but, as before mentioned, disappears again on cooling. After a 
few weeks such gelatine becomes unfit for use, 0irough evaporation which 
takes place through the plug. This may be prevented by covering the 
mouth of the test tube with gutta-percha tissue. In this way the gelatine 
may be preserved unchanged for a long time, but it is better to heat the 
iippcr portion of the tube containing tho wadding, once in a while, to make 
sure that tho sterility of the solution is maintained. 

When employed for plate cultures the gelatine material is poured out 
in a very thiu layer on glass, and simply left uncovered if the germs in 
the atmoBphoro are to be studied, or sprinkled with dust from the ground 
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^^ Bnliject of invDfitigHtion. When othor matters containing 
m to be examined tliev are mixed with the gelatine before it 
poureil from the tcBt-tube, I'lie gelatine is tirst liquified by careful 
wurming. and then, for the sake of greater Bocurity, is boiled once more and 
mf tcrward allowed to cool lo about the temperature of the body, in onler 
that the mierobea about to be studied may not be injured by too great 
heat. A email drop or a minute niece of the matter to Iw subjected to the 
culture ex|)eriments— for example a bit of suspected cholera dejection — is 
taken u» by a loop of previously heated platinum wire, and put into tho 
fluid held mcHned in the teat tube, thou after repl&c^ing the cotton plug 
the tube is inclined from side to side in order to difusc tne material tuar- 
oughly through the fluid gelatine. 

But the gelatine is not yet ready for the plate cultures. For after 
one or e*;veml days tho numerous bacterial forms contained in the material 
omploved (snspevtod intestinal matter, for cxiLmple), will liave incniutt^ 
to sudi a degn-e that it becomes impossible to isolate each or any particular 
kind. It is nweaaarv, therefore, to still further so[Hinite the different 
bacterial grcupti by dilution. To this end. as soon as the material Is well 
diffused through the gelatine in the first test tube, three drops are taken 
out by the loo^ied platinum wire and put into a second tube; then after 
thorough ailmixture three drops are taken from this in the same way and 
placc<l in a third tube. The contents of the three tubes are then poured 
out on glass plates. The gelatine from the second tube sometimes answers 
tho purpose, bnt that from tho thinl ia generally found to contain the 
microUa in just about sufficient number. 




At the end of from one to four days tho bacterial colonics may he 
•MB with tho nuked eyv as little polnb) in the gelatine, and if they seem 
to bo numerous enough and vet discrete, the plates are to ho examincil 
nodcr the microscojio with a low magnifyiue power, of 100 diameters or 
BO. in order to determine the condition of the gelatine aud to see that 
thf particular colony sought for is isolated and tlmt no othef lies sbovo 
or below it. or too near alongside. This particular colony having been 
accniately located, may usually be picked out from the gelatine without 
the aid of the microscope, by means of a previously heated platinum needle. 
But the plato should always again be examined microscopically to make 
sure that the colony sought for and no other one has been toucaed in the 
process of removal. 

In caae the colony ia too small or liea too near another to allow of 
aeparation, wlien viewed with the nuked eye alone, the operation most bo 
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dono under the microscope; a litUe practice rendera this easy of accom- 
pliahment. 

The organisms thus obtained with ererr guarantee of perfect pnritf 
maj now bo studied in a ^'ariety of ways. When they are to be osed u 
stumud preparations a drop of water is first brought on a cover glass aod 
imprcgnutcd with the mass; this ia then dried in the air or with gentl* 
licat, drawn three timea throogh the flame, atained with an aqueous boId- 
tion of f uchsine, rinsed with water and placed under the microscope. TT» 
microbes must be all of the same kind, and when there are epores thtj 
should be little or not at all stained. 

The hactcrial colonies may alao be examined in excavated slides, either 
in water to atudy their movement^ or in moat broth to observe their lie- 
Tclopment. The latter is prepared in esactly the aame way as the gelatiu 
culture medium except that no gelatine ia added. A minute particle 
is placed with a drop of water or broth on a cover glass and then put anr 
the hollow in the slide. The edges of the excavation are greased vith t 
little vaaetine so that with the cover glass it forms a moist chamber pro- 
tected from the air. In water the movements of the micro-organianiB mjT 
bo readily observed, and in the broth we may watch the microbea growinj 
in a pure culture. In order to insure the purity of the culture, the cover 
glass should of course be previously sterilized by paasing it through the 



(irciiniwiis. J , i-loiw Klicii' I i. t-<>viT kIiusi; (.", jclafwritiK f<iniiinit (he wuli ot tlw thniiiWr: f.it'f 
<•( iiuurtshinK lami-rittl iunliiuli lire luiuro-orjjniiisiiiaBruH'. iK&ln.) 

(I;ime of a spirit lamp. Since the preparation is unstained a diaphniffm 
with a small aiwrture must be used. The Abbe condenser, which is used 
for stiiined prt'iKinitioiia without the dinnhrii^m, may remain. But a 
better kind of gtiisK eel! than the one just (tetHTil«d ia made by cementing 
a glaas ring about fhrct'-fourths of im inch in diameter and about unt- 
vif^hth of an inch high, on to an onllnary glass slide. By placing the pn^ 
viouniy lioatwl cover glasst over this ring, the upper edge of which is 
snicareil with a little vasi-line, a very convenient chamber is secured. Tlie 
bottom of the cell receives a little drop of water in order to insure the 
iict'cssary di'fjroo of moisture in the cell. A glass cell of this kind may be 
ko])t on a wann slime, for any length of time. 

Another proving may be made by transplantation of the material obtainctl 
in the niunnnr above deacrilKKl to a sliced potato. The mode of growth on 
this nu'diiim furnislios a m-w biological characteristic of the particular mi- 
crobe. Potatoes may also be used to obtain pure cultures from mixed ma- 
terial. Tlie latter is uitreail over a wide area of the cut surface, then a littlf 
1,1 btken from this anil smeared over a second slice, and again some from 
this to be sjiread over a third piece, a methotl which is seen to be anali>- 
goua to the dilution ]>raeticod in plate cultun>s. This is, however, not to 
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n angle 

I 



be compared, as roganla tho rt>rUinty of having really obtained a iiuro 

culture, with the gelatine method, ninco it is imposBible to vuriiy results at 

ftt every stugu with the microscope, 

The necessity of a microscopical control of all cultures is a point to be 

insisted on, and one that is not generally appreciated. Trusting merely 

to nakod-eye appcarauces ie liable to lead to fatal errors in seeking after 

pnre cultures 

Any number of pure cultures can now be easily made by putting a 

particle of the colony removed as above described from the plate cultures 
bV meuns of a platinum needle, into the sterilised gelatine in a test tube. 
The transplantation is effected while the tulje is held inclined at an angle 
or reTcrsed, and immediately it is accomplished the cotton plug 
is replaced. If the operation have been successfully done the 
microbes will remain isolaled and unmixed daring their entire 
life in tiio new soil. According to Van Ermengem ' cholera 
bacilli will live six or seven weeks in the gelatine media in test 
tubett, 

A pnictical point concerning the technique of plate cul- 
tarva may here be mentioned. In the laboratory of the ImiKi- 
rial Bounl of Health, at Berlin, the glass plates used for this 
par[x>se are about W inches long and 4 inches wide; and they 
are just suited to receive the gelatine contained in one test 
tube. But in order to use plates of this size the microscope 
must be provided with a very large stage. Wheu the stage is 
not of sufficient size it is better to use smaller plates. Bie- 
dert makes them 2 inches wide and 4 itichea long, thus using 
two of them to receive the contents of a single tube. Another 
advantage in usiug two smaller plates is that while examining 
one, the second may be kept under cover protected from the air 
and other sources of contamination. Before being used the^e 
plates must be sterilized, at least on one side, by paasing tiiem 
through a flame tliat does not smoke; they are then laid adde 
with the heat«d side uppermost and covered at once with a rtei lu a 
watch glass or a plate, and should not again be touched on the '*"■'"'*■ 
sterilized side. Three pairs of the small pUtes being now ready, the 
gelatine in three tubes is impregnated witn the suspected material, as 
above deeeribed, and then being allowed to cool until it is just about 
to stiffen, is poured out on the plates. Some little experienco is 
neceerary to determine just the proper time for doing this. By means 
of a sterilized glass rod the gelatine is now spread rapidly and evenly 
over the plat«, covering theii- entire surface, except for a space about 
one-fifth of an inch wide at the edges. The plates of course must lio 
horizontally, and are covered again at once until the gelatine is firmly set. 
The culture is now left to grow in a moist chamber. If a watch glass is 
used, a piece of moistened blotting paper may be put in the glass trough 
in which the plates are set. Or ttie gloss-plates can be laid on moistened 
blotting paper between two ordinary dinner plates. 

A very convenient apitaratus for maintaining glass-platos, slides, eto, in 
a homontal position, ana at the same time subjecting them to the action 

itribulion A rfltude du Microbe liu Cholera. Communication ninde lo the 
Hicruiti.'uiiinil So<:iety at its niwling of Oct 26, 1884. BeporUil also in 
--■-' HedioU ZeitUDK. vol, ii., lt»4, p. 4B6. 
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of uold in ordor that the gelatine may quickly solidify, 13 repreBent€«l In 
the adjoining figure. 

The gla§s plate g re8t« on a triangle made of wood, and by regulatine 
the BCTOWB a perfectly horizontal position can be maintained. Poumlt^ 
ice or mow can be placed under the glass jilate to effect rapid cooling. 
MoJBtened blotting paper should bo p]*oed m thegkss receptacle befgre 
it is coyered. 




V 



Till. IT.— Apparatiu for sdKtlne K'**"'Pl'>t< (lUl^'u**- Huen>e. 

In the examination of cultTirea thus obtained from mncons floccnfi 
token from cholera dejections, the decisive work begins in 24 to -IS hoDit 
after the preparation of the plates. In examining now the larger or emiillfT 
sunken points with a low magnifying power, some of the peouliuilici 
cliara tenafcic of comma-bneiili cultures are mode manifest. The dlstiD- 
giiiuhing features of these bacilli, when examined in the various w»;i 
alKive rtoacribcd, may bo brioHy Bet forth as follows: 

1. In plate cultures {low power, 90-100) a whitish spot with irregularij 
indented borders ia seen. It appears to be mado up of granules with k 
glo8^ luster. In consequence of the sinking in of this spot with the for- 
mation of a bubble of air, it eeemH to be surrounded by an area, at first 
shining, with a reddish, mother-of-pearl tint, and later black; in the 
center of this lies the whitish glistening colony. There ie later a httle 
more mnrkod but ni-ycr an extensive liquefaction of the geliitino. 

■?. In ]inr<; culturc-s in the tfst liibv llicrf is 11 fiitiiicl-.^lmpLd sinking in 
of the whitish colony, with fluidity of the medium below and the formv 
tion of an air bubble above. Fmo white lines may be seen extending 
downward. In eight days there is extensive liquefaction of the gelatine. 

3. In broth cultures m hollow slides, after 24 hours, swarms of quieklj- 
moving bacilli are seen with many long scrow-sliaped spirilla in the center 
of the drop. At the edges beautiful commas lying closely crowded together 
are readily detected, 

4. In stained specimens are seen the little curved rods of equal width 
throughout, about half as long and of the same thickness as tubercle 

- bacilli. They are often joined together in S or U shapes. When the 
proparationa are made from cultures in hollow slides the bacilli often form 
beautiful long spirilla, which are thicker and have less pronounced curves 
than the salivary spirilla. 

5. No spores are ever found in the stained preparations, no matter at 
what period of the culture they are examined. 

G. Another characteristic of the cholera commas is their rapid death 
when dried. Biedcrt states that he found a culture in a hollow elide dead 
ten minutes after dr}'ing, and it is the rule that no more livin gbecUli are 
to be met with longer than one or two hours after thorough drying. 

T. The growth of these micro-oreaniams is retarded or arreted by 
moderately low temperatures or inaciaculture media. (Van Ermengem' 
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has. however, obsen'od them develop, though very slowly, in tempera turt'S 
between 46° and 5H'^ F.) 

8. They are seen to grow underathin, dark, yellowiah brown covering 
in potato cultures in an incubutor; but this does not occur at ordinary 
temperatures. 

These several characteriatics present the sharply defined picture of a 
special organism. Hut they are only observed in pure cultures, except 
those described under the fourth heading, and even tliese are seen most 
clearly in pure cultures alone. This important point is now universally 
eoacoded by those most competent to judge. And even Klein, who as 
has been shown, opimses Kocli in almost every particular, is comi>elled to 
admit that the commit- bacilli of cholera constitnte a distinct specicB. In 
his most recent publication, entitled " Some Remarks on the Present State 
of our Knowledge of the Comma-bacilli of Koch," he says:' 

" As far as the observations hitherto go, there is no doubt whatever, 
that the comma-bacilli of Koch ^re a distinct species, characterized by 
their behavior in cultivations in gelatine- material, and that this distinct 
species occurs in the intestine of human beings suffering from cholera; 
but whether they occur here in numbers in conscriuence of the peculiar 
condition of the intestine in tliis disease, or whether they arc the cause of 
it — that is to say, whether pout /toe or propter Aoc— is, I maintJiin, an own 
qaeetiou, which Koch has not proved, and which he has not attempted to 
prove. And this question will remain unanswered until the exammation 
of the intestine, under precisely similar but not choleraic conditions (that 
is, distension of the intestine, and exudation into it of clear fluid and mucus 
flakes) is made, and until it is found that these same comma-bacilli are 
always absent." It appears, therefore, that Klein now disputes the diagnostic 
8ig!»rficance of the detection of Koch's commas in a rather conditional and 
Ii^f-hcart£d way. and not in a manner to convince one that he feels sure 
that he is right and Koch is wrong, noubtless the last word in the matter 
has not yet been spoken. 

Meantime it may be interesting to know that, as stated by Dr. Heron,' 
Koch is prejiared to start at short notice, with a baud of competent as- 
sistants, to examine into and ascertain by this method the exact nature of 
any case of supposed cholera wnich might occur In Germany. The in- 
vestigation would take not more than a few days, and during that time 
the suspected person or persons could be most rigidly isolated. There 
is reason to hope, therefore, that Dr. Koch's great influence will be thrown 
CD the side of medical inspection, against quarantine. 

I The British Medicnl Journul, April 4, 1885. 

* EdiUiriul on the EtioluKy and Diagnosis of Cholera, published in the British 
Uedicul Journal, April i, 18ff5. 
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CHAPTER XXXVIII. 

THE DESTRUCTION OF CHOLERA GEHt MS— EXTERNAL AND 
INTERNAL DISINFECTION. 

General Remarks. — Tlie writer of tho prosent chapter, while tid- 
mitting that it is not definitively proved that the "comiiia-lKicillua" of 
Kocli IS the veritable germ of cholera, considers the experimentel evi- 
dence in favor of this view to be of such a nature aa to make it liighly 
probable tluit euc-h is the case. 

That a micro-organism of eome kind is concerned in the etiology of 
cholera can scarcely be doubted. A multitude of facts relating to the 
origin and extension of thediaeasc, to the conditions governing its epidemic 
prevalence, its modes of transmission, etc., gives supixirt to this viewa. 

It is certain that Bomething contained in the dejections of cholera 
patients ie competent to give riae to tlie disease in others, either directly, aa 
when washerwomen contract the disease from handling soiled clothing, 
or by the establishing of new epidemic foci as a result of the est«rnal de- 
velopment of this ' something," w/ich conditmui an favnrabie and the 
alvine discharges of cholera jutients are scattered broailcast without pre- 
viously undergoing disinfection. 

It is extremely probable that tho spirillum, so-called "eomma-lwicil- 
los," which has been demonstrated by the researches of Koch and others 
to be constantly present in the intestinal contents of the victims of cholera, 
sod in the rice-water dischargeawhich characterize tliis disease during life, 
ifl eaurative of cholera. In what follows we shall keep this probability in 
Tiew, and onr practical directions relating to disinfection will have refer- 
ence to the destruction of a germ which lias no resting stage, i.e., which 
does not form endogenous spores. 

In advance of the exact knowledge of this particular oi^nism which 
weowe to the researches of Eoch, we had indirect evidence that the cholera 
gvrni must not form resting spores, such as give to known bacilli their 
^wt power of resistance to chemical reagents and to high temperatures; for 
ID this case it would be difficult to account for the fact that this disease does 
not obtain a lodgment in regions outside of the area in which it is Indigenous, 
and that after a brief period of epidemic prevalence it disappears. After 
having been introduced into our own country, for example, it prevails for 
a certain length of time, then dies out, and docs not return except in cou- 
ae4{ueiice of a fresh importation. 

With this brief introduction, we proceed to consider the meuns at our 
command for the d*i>lriiciw>i of cholera germs external to the bodies of in- 
fwt«l individual*— with i-efereiice to ju'opliylaxis, und the thenipi'utic 
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possibilities suggested by our knowledge of the germicide or restraining 
power of various chemical agents upon micro-organisms of this class. 

External Disinfection. — It is evidently of paramount importance^ 
in our efforts to restrict the extension of cholera, that all germs be d^ 
stroyed before they fall upon that favorable soil for their developmnit 
which is found in sewers, cesspools, and foul places generally. In the 
sick room we have these infinitesimal enemies at an advantage, for we 
know where to find them and how to kill them. Not to destrov them 
under these circumstances, and with a full knowledge of their malignant 
potency, would be nothing less tlian criminal negligence. 

Recent exj)erimcnts have demonstrated that many of the agents which 
have heretofore been relied upon as disinfectants are completely untrust- 
worthy when the object in view is the complete destruction of disesae 
germs. Popularly an agent which destroys or masks offensive odors u 
called a disinfectant; and many physicians and chemists still regard any 
agent which arrests putrefaction, antiseptic, or wliich destroys putrefactiw 
products, iis a disiniectant. From our point of view, a di^iectant is an 
agent which destroys the infecting power of infectious material. A disin- 
fection consists in the complete accomplishment of this object. An agent, 
therefore, which restricts the development of disease germs without d^ 
stroying their vitality and power to develop subsequently in the presence 
of favorable conditions, is not a disinfectant. When filth cannot be en- 
tirely destroyed or removed from the vicinity of human habitations, there 
can be no doubt as to the desirability of treating it with chemical agenti 
which arrest putrefactive decomposition, and which at the same time make 
it unfavonible soil for the development of disease germs. This is especii^h 
true during the prevalence of epidemics. We therefore favor the libeial 
use of antiseptics when the complete removal or destruction of putrescible 
material is impracticable. For this purpose the metallic sulphates and 
chlorides now extensively used are to be recommended. On tiie score of 
economy and efticioncy the coniniercial sulphate of iron is perhaps entitle] 
to the lirst ])lace. But when the object is to disinfect, i.e,, to destroy the 
developino: power of disease germs, these agents are entirelv unreliahlo. 
My exj)eriments published in the American Journal of the Medical Seienci*s 
in Aj>ril, 18S:}, show that pi(re sulphate of iron in Kiturated solution dooi" 
not kill micrococci or bacilli without s})ores; and sulphate of zinc in the 
})roportioii of '20 per cent, failed, in two hours time, to destroy microcixvi 
ohtaiued from the pus of an acute abscess. According to Arloing, Corneviu 
and Thomas, exposure for 48 hours to a "20 per cent, solution of sulphatf 
of iron does not destroy the virus of symptomatic anthrax, which contains 
spores. Dr. l)u<rKJiJ^ has recently tested, at my request, the germici'le 
}M)\v(M- of the sulphate of copper, and reports that a 'M) per cent, solution 
of this sjilt added to an equal quantity of ** broken down" beef teji does 
not destroy the vitality of the contained organisms in two hours time. The 
authors al)ov(^ (pioted found that 48 houi^s exposure to a 20 })er cent. s<iln- 
tion wassu(V'essful in destroying the activity of drieil virus of symptomatic 
anthrax. The exact germicide value of cu])ric sulphate for micrococci ami 
bacilli without spores has not yet been detcrmined;but while it is doubtlo* 
more potent than the ferric or zinc sulphate, there is no reason to sup}x)se 
that it will he of any ^ri'oat ])ractical value for disuiferfion on a large senile. 

The metallic chlorides have greater germicide potency, but this is not 
suflicient to justify their use a.s disinfectants when large mjisses of mu- 
terial are to be dealt with, as in privy vaults, etc. The same may be said of 
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carbolic a<^id and of a majority of the iTopriotary " disinfectantj*. " so-called. 
which arn in the market. It does not require the application of biological 
lestii to decide upon the comparative value of these agents ae deodorizers. 
Any one with a good nose niav judge of thie matter, and tJiere is nothing 
to feu sitid against the use of auv oue of them Jor the purpose mentioned 
or tar tlie urrest of putrefactive decomposition. But, unfortunately, many 
of tlwae ugeuta have been recommended as disinfectants by plu-sieiana and 
bv chemists, and now enjoy the confidence of the public as destroyers of 
duwnwe germs, when the only evidence of such supposed potency is that 
obtainou by the application of tlie nose test. The onJy reliable teats of 
ilisiiifectants are those in which the proof of disinfection consists in the 
destruction of infective virulence as sliown by inoculation experiments, or 
of the vitality of disease germs, or of non-pathogenic organisms of the same 
cIabb, as shown by failure to grow in suitable culture media. Exact ex- 
periments of this nature have given ub a very satisfactory list of disinfivt- 
wata, and have shown with suRicient nrecision for practical purjKiees their 
comparative value, and the limits of tnoir germicide power. Although no 
experiments liave yet l««en published which relate directly to the power of 
thefic agents to destroy the comma-bacillus "of Eocb, it is entirely safe to 
take as a guide the results obtained in osperiments on similar organisms, 
pathf^enic or non-pathogenic, with the simple precaution of keeping on 
the gaie side as to trie amount of the disinfecting agent used, and ttie lime 
of ejcposuro to its action. In applying in practice the data obtained by 
carefully conducted laboratory experiments. This is not the proper place 
to give in detail the experimental data which form the liasis of the niethods 
of disinfection recommended in the present cliapter; and those who desim 
fuller information as regards the nature of the biological testa employed, 
and results attainwl. arc referred to the preliminary reports of the Com- 
mitt«e on Uisinfectants of the vVmericiin I'ublic Health Association, pub- 
Ushed in the Medical News, Phihidelphia. ' 

We sliall consider here only those agents which have been proved to 
be of practical value, and it will be our aim to indicate the circumstances 
nndor which one or the other may have the preference, and the best 
inetbods of applving ciu'h iit order to accomplish the object in view. 

Dry and Moist Heat.— All micro-organisms not containing spores 
are quickly destroyed by contact with water or steam at a temperature of 
212" Fahr. We have therefore always at liand an estremely simple 
method of disinfecting clothing, bed-linen, etc., which has beei> soiled by 
the discharges of cholera patients. It is only necessary to put them through 
til* ordinary process of washing in hoiiijig water, or to subjet^t titem in a 

Eropcrly constructed chamber to the action of steam. A considerably 
(wer temperature tlmn that of boiling water is fatal to micrococci and to 
bacilli in active growth, in the absence of spores; and it is only for tlie 
pnrpose of keeping on the safe side, and because it is quite aa easy in 
practice to " bring the water to a boil " as to stop the process at a lower 
temperature, that we insist upon boiling. . 

We have already remarkotl tlmt the spirillum of Koch — his " comma- 
bacillus " — does not form spores, and that even if this proves not to be 
the true cholera microlie, there is reason to believe that we have not to deal 

■ The repnrtB thus far pubUslied are upon Cliloriuc. Binmine uail Indino in tlie 
niunbor of tlie MfdlcAl News dated January SnUi. 18S9: Cummerdul Disiolectanttt, 
Feb. J; Mercurial Chloride, Feb. 31; Drv and Moist Heul, March 14; Carbolic 
Arid. Harvb tl; Sulphur Dioxide, March at; DUintectanta, April 18, 1880. 
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with a spore-bearing organism. If such were the case a temperature 
above that of boiling water would be required, for the spores of many 
bacilli resist this temperature for a considerable time. But the most re- 
sistant spores known are destroyed in a few minutes (10) by a temperature 
of 105°C. (22 r Fahr.), and it is very easy to attain this temperature bj 
means of superheated steam. It is safe to say tliat all known diseue 
germs would be destroyed almost instantly by contact with steam at a tem- 
perature of llC^C. (230* Fahr.), and the most rigid exactions at ports of en- 
try for the disinfection of clothing or merchandize by steam need notgo 
beyond this. Wherever it can be applied, disinfection by steam is unques- 
tionably one of the most effectual and economical methods at our command. 
Recent experiments, made by the writer at the request of the Health 
Officer of the Port of New York, show that it is even practicable to dis- 
infect rags in the bale, by injecting steam at a high temperature into the 
interior of the bale through hollow metal screws. 

In hospitjils and for domestic disinfection immediate immersion of soiled 
articles in boiling water should be insisted upon, unless it is considered 
more convenient to place these articles in a cold solution of mercnrk 
chloride until thev can be sent to the wash-house. Under no circum- 
stances should sucli articles be sent out of the house to be washed, or kid 
aside for a time, without having been first disinfected; for it is well known 
that washerwomen are liable to contract cholera from handling such 
clothing, and in this way the disease may be propagated before the meas- 
ures intended to restrict its extension are put in force. Dry heat is lu 
less effective than moist, and Koch has shown that certain spores will re- 
sist a temperature which injures woolen &brics (140*C.). A temperature 
of 100** C. (212** Fahr.) maintained for one hour and a half will, however, 
destroy bacteria without spores. This makes it practicable to disinfect 
woolen gjirments used by cholera patients, and other articles which would 
be injured by steam or by immersion in boiling water, by placing them in 
a properly constructed dry oven. Every quarantine establishment shoiiM 
l)e provided with .such a disinfection chamber, and it will be as well to ii>»/ 
a somewhat hi<xher tein])erature than that mentioned. Exposure for on«' 
hour to a temperature of HOC. would no doubt be effective for artioJl•^ 
freelv exposed, l^ut it must be remembered that in drv air the heat has 
very little pem^trating power, and that packages of any kind, or even 
clotliin<^ loosely piled up in the disinfection chamber, are likely to esca^v 
comj^lete disinfection. 

What has already l)een said as to the disinfecting power of moist hoiii 
furnishes a precious indication for prophylaxis during the epidemic prev- 
alence of cholera. Food or water which has been recenihj heated to the 
boiling point will not convey living cholera germs to the interior of tlu' 
bod v. As it is undoubted Iv true that a vast majoritv of the cases during: 
an epidemic result from the ingestion of contaminated drinking water, or 
of food containing active cholera germs, it is evident that individual aii'l 
domestic ])rophylaxis is a com]^aratively simple matter. If there is th" 
slightest ground f(n' sus]>ecting that the water supply is impure, it shoul>i 
Ik' boiled. After boiling it may be cooled by the use of good pond ice— 
i.c, ice not manufactured during the summer months and possibly from 
impure water. The boiling of milk shortly before it is used is still more 
imperative, and cold dishes of meat, fruit, or vegetables, which have been 
set aside for a time, sliould be looked u])on with sus])icion. 

Mercuric Chloride. — Kecent researches have shown that eorrosivt 
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BublimaU'. >)otU on account of effieiency and cnmimralivc cheapness, is en- 
titled t« a leading plaoe among those agents uiwn which we may rely as 
dieinleetaiite. Inapajwr upon this salt, in which the writem own ex- 
jkerimenta iire considered in connection with those of Koch and otliere, 
pu 111 ished ill the Medical News of Feb. Slat, 1HH5, the following conclusions 
arc- n^oched: 

" Mercuric chloride, in aqneous solution, in the proportion of 1:10,000, 
is a reliable agent for the destruction of micrococci and bacilli in active 
growth not containing spores; and in the proportion of 1:1,000 it destroys 
the spores of bacilli — provided that the micro-organisms to bo destroyed 
are fairly exposed to its action for a sufficient length of time, 

" A standard solution of 1:1,000 may he nafely recommended for the 
disinfection of bedding and clothing which can be washed; for washing 
the floors and walls of infected apartments; for disinfecting the Imnds ana 
instruments of surgeons and gynecologists; and as a disinfecting wash for 
enperficial wounds or mucous surfaces. For continuous application to 
wounds, etc., a solution of 1:10,000, or less, should be effective. 

" A standard solution of 1: 500, with the same (juantity of potassium 
permanganate, may l<e safely recommended for the disinfection of liquid 
icfnl discharges, and other fluid material supposed to contain "disease 
germs," provided the time of ejtposure is not less than two hours and the 
quantity of material to be disinfected is not in excess of that of the 
standard solution used." 

The recommendation relating to the disinfection of " liquid fecal dia- 
chai^es " has in view the complete destruction of all contained organisims, 
including spores. A much BhDrt«r time of exposure would douhtless 
Boffice to destroy the "comma-bacillus" of Koch, or any other organism 
in active growth. The conditions might be modified with safety to the 
ext«nt of reducing the time of contact to ten or fifteen minutes, if the 
material to be disinfected is thoroughly mixed with the disinfecting solu- 
tion. In the standard solution recommended, potassium permanganate is 
introdnced for the purpose of giving color to the disinfectant, and also 
becanso of its value as a deodorizer, lliewant of color or odor in aqueous 
aolntions of corrosive sublimate, and the poisonous nature of the salt, 
might lead to accidents, especially in domestic use, on account of Its being 
mistaken for water. The addition of the permanganate obviates this ob- 
jection, and serves a useful purpose as well In neutralizing temporarily 
any unpleasant odor. As the permanganate is quickly tlecoraposed by 
contact with organic matter, its deodorizing power is only exercised for a 
brief time, and in the proportion recommended its germicide value is 
hardly to be considered. 

Taking the retail price of these salts as given in a recent copy of the 
American Druggist, the cost of 500 lbs. of the disinfecting fluid recom- 
mended would be: 

Mercuric chloride 1 lb. . , , 70 

Potassium permanganate 1 lb. 1)5 

[Water 500 lbs 00 

»l.:)a 

In making up smaller quantities It will ho well to remember that the 
amount of each salt required to make a 1: 500 solution is two grammes to 
t^a litre, or alraut two ilrachms to the gallon. 
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For the disinfection of soiled clothing, be<l linen, and other artiflM 
which can hu wosIkmI. itiiohitioii of tnoreiiric chloride alone, of thcetivngUi 
6f 1 : 5,U0U. mitj' be ii§cd : this wili be iibont one druchm to five gallons of 
water. When ciroumstanceB iiro such that clothing cannot be imme-li- 
ately immersed iii boiling water, upon Iwing reinovetl from iiie i>atienl'i 

Srson or bod, tiiis will conHtitute the best and choaiwst method of dluit- 
jting it before sending it to be washed. 

The same solution may be used to disinfect tha snrfaco df the bodr of 
the eick, the bands of attendants, and all surf&ees wliich have been so^ed 
with choleraic discharges. 

In recommendine that this pot<int tosic agent be introduced into the 
sick-room as a disinfectant, the writer is aware tliut there is a certain ele- 
ment of danger attending its use. But this may be guarded gainst Iw 
due care, and the dilute solution recommended could scarcely be taken br 
accident in sufficient Quantity to produce deatli, aa it has a distinctly me- 
tallic taste, and a tumolerful would Irnrdly be a fatal dose. The diingw 
iscertainlyuot greater than that attending the use of carbolic acid, etroug 
Bohitions of zinc chloride, etc. 

There is another possible danger, liowcver, which I consider it my dntv 
to point out The question as to the action of such solutiona upon lea^ 
pi|W8 when the disinioctant and material to be disinfected are poured into 
city water-closets, etc, is an important one. This question is being con- 
sidered by members of the Ciommittee on Disinfectants of the American 
Public Health Association, and their report will doubtless be published 
within a short time. 

It ia hardly neceasary to give the caution ttiat in practice solutions of 
mercuric chloride must be kept in glass, iron, or wooden vessels. Iteccp- 
tocles mode of any one of the metals with which mercury forms an anu^ 

f&m, woidd not only bo injured by contact with such sotntions, but would , 
Estroy their disinfecting power by decomposing the mercuric cldoridet 
The Hypochlorites of Soda and of Lime occupy the first place 
among the oxidizing disinfectants on the score of economy ami efficiency. 
The value of the liquor sodm chlorinate of the Pharmacopcpia depends 
upon the amount of hypo-chlorite of soda which it contains, and this may 
be conveniently measured by estimating the chlorine.' The popular idea, 
however, that the disinfecting power is directly due to tlio evolution of 
chlorine is an error; and the direction sometimes given by physicians 
to hang up cloths moistened with this solution in the sick-room, with s 
view to disinfect the atmosphere, is based upon a mistaken conception of 
its action. In contact with organic matter the hypochlorite is decomposed 
and a large quantity of nascent oxygen is liberated, which is the active 
agent in accomplishing the destruction of micro-organisms present. The 
same is true as regards tlic chloride of lime, or bleaching powder, which 
■owes its disinfecting power to the presence of the hypochlorite of lime. 
It is a popular notion, which is shared by many physicians, that the virtues 
■of chloride of lime as a disinfectant depend upon the gradual liberation 
of chlorine, and that when placed in open vessels in the sick-room, or in 
foul places, it wili act as an atmospheric disinfectant. Its value when uscii 
in this way is extr^ely limited, for it is a well-established fact that the 
presence of chlorine, or of any other gaseous disinfectant, in the atmos- 
phere, in respirabte quantity, is quite inadequate for the destruction of 

' See Dr. Dug:^an's rejiort in the Medical News, Feb. 7, 188S, p. 147. 
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vlieeaeo germs. But the hypoclilorito of lime, whieh is fret-iv Eoliibte in 
wnter, and which is present in properly prepared chloride of lime in the 
proportion of "-iO to 40 per cent., is a moat potent oxidizing diginfectunt. 
ITiP hypochlorites are not quite as pleasant to nae in the sick-room as the 
odorless solution of mercuric chloride wliich wo ImvL- recommended, but, 
on the other liand, thev are deodorizers as well us disinfectants, and ds- 
etroy noxions efilnviu as well as germs, without being decidedly objection- 
able on account of their odor. For the disinfection of excreta tlie hypo- 
chlorites are to be esjiecialiy commended on account of their prompt action, 
and becauBO they are free from the objection which Euggests itself with ref- 
erence to the uue of mercuric cldonde — viz., a possible injurious action 
upon lead pipe. 

Labarraqne's solution, as found in the market, differs considerably in 
^'aluc, which, as stated, is estimated in terms of chlorine. A solution 
containing two per cent, of available chlorine promptly destroys germs of 
all kinds, including spores, when diluted with four or five parts of wAter. 
For the destruction of clioleni genns and other organisms not containing 
spores, in liquid fteces, such a solution could doubtless be diluted with 
safety to one part in twenty, the time of contact being two hours. But 
as in practice there will be a disposition to make Uie time of contact b& 
brief OS possible, and to empty the contents of a vessel containing choleraic 
diechargos into the nearest water-closet or privy mult as soon as possible, 
we thins it best to insist upon the use of comparatively strong solutions. 
It will bo understood that in all of the practical directions given for tho 
disinfection of excreta tho amount of the disinfecting solution uscil must 
equal that of the matorial to be difinfected. Wlien used in the libentl 
manner which we ailvise, the question of cost becomes an important one. 
If this solution is to be purchasctl from retail druggists in qnnrt bottles 
tlu9 oost of disinfection in a case of cholera or of typhoid fever will often 
be beyond the means of poor persons. But we hope to see this and other 
rvlittblo disinfectants furnished by health officers, or by their authorized 
agents, by the gallon, or barrel, at a price which will bring them within 
the reatih of all, or better still at the expense of the public treasury. I 
am iiiformud tiiat a solution containing two per cent, of available chlorine 
could be sold by the quantity as low as 40 cent« per gallon. This diluted 
with four gallons of water would give five gallons of a prompt and reliable 
disinfecting solution for 40 cent^ Using a pint of the eotutiou for each 
liqnid ftH?^ discharge, the expense of disinfection would bo one cent for 
each dejection. 

The hypochlorite of lime, to which tho commercial chloride of lime owe* 
ita value as a disinfectant, is equally eflective, and still cheaper. Aeconl- 
ing to Dr. Dnggau this contains usually from 25 to 40 per cent, of 
a^'ailable chlorine. One pound, therefore, dissolved in from ten to twenty 
pints of wati-r would give a solution of calcium hypochlorite containing 'i 
percent, of available chlorine. Diluting this to the same extent as recom- 
mended in tho case of the sodium nUt, we would have from one pound of 
chloride of lime of the best quality (40 per cent, of available chloriiu) 
twelve gallons and a half of disinfecting solution, the cost of which would 
not exceed ten cents. (By the quantity chloride of lime can be purchasiHl 
for four to five cente :i jiound.) It fs hanlly necessary to look for any- 
thing cheaper than this solution, and carefully conducted laboratory ex- 
periments show that it destroys the vitality of putn-fnction bactoria. in- 
cluding various species of bacilli and their tporen, within a very brief tuna. 
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For the disinfection of clothing more dilute solutions should be used, 
asy for example^ one part of Labarraque's solution to 100 of water; or one 
ounce of bleaching powder in five gallons of water. For this purpose, 
however, we prefer the 1:5,000 solution of mercuric chloride heretofore 
recommended. 

Other disinfectants might be added to the list if we had need of them, 
but inasmuch as they are all inferior to those already named, it is unnec- 
essary to devote much attention to them in the present chapter. The 
mineral acids are all active germicide agents, and destroy spores after 
two hours contact when present in the proportion of 8 to 15 per cent (sul- 
phuric 8 per cent., nitric 8 per cent, hydrochloric 15 per cent). In the ab- 
sence of spores much weaker solutions are effective. Thus in the writer's 
experiments published in the American Journal of the Medical Sciences in 
April, 1883, it was found that sulphuric acid in the proportion of 1: 200 
(.05 per cent.) destroys the vitality of B, terfno in active growth, and of 
the two species of micrococci experimented upon. 

Sulpnur Dioxide in aqueous solution — sulphurous acid — destroys mi- 
crococci and bacilli in active growth in the proportion of 1:2,000 by 
weight, the time of contact being two hours. But this agent is impotent 
for the destruction of spores. * 

Commercial sulphurous acid would doubtless be effective for the de- 
struction of cholera germs in a brief time when diluted with fifty parts 
of water. 

Sulphur dioxide in gaseous form, as produced by the combustion of 
sulphur in the presence of an abundant supply of o^^gen, is commonly 
considered one of the most reliable agents for the dismfection of ships, 
hospital wards, etc. There can be no doubt of its value for this purpose 
when the necessary conditions are observed — and especially in the presence 
of moisture; but recent experiments show that much of the so-called dis- 
infection with this agent is little better than a farce; and it is difficult to 
determine how much of the success which is attributed to fumigation with 
suli)liurous fumes is due to the germicide action of this agent, aud how 
niuch to the subse(|uent ventilation and general cleaning up which sani- 
tary oftioials very properly insist ui)on as a supplementary precaution. So 
far as the cholera germ — *^ comma-bacillus" — of Koch is concerned, it 
seems liardly necessiiry to resort to fumigations with sulphurous aeid, 
except in the case of shi])s, cellars, etc, where the presence of moisture 
may serve to preserve the germs; for the developing power of this organism 
is quickly destroyed by desiccation an<i conta(!t with atmospheric oxvgen. 
Koch states that when dried in thin layers these organisms lose their vi- 
tality within three hours, and he has never succeedecl in starting cultures 
from dried material which had been kept even in thick layers for a period 
of twentv-four hours. 

The Metallic Chlorides possess decided germicide ])0\ver, but, with 
the exception of mercuric chloride, they are in this respect much inferior 
to the hy])ochlorites. The solution of cldoride of zinc of the pharmacopoMu 
— lifjNor zitiri chlorldi — destroys the organisms in broken-down beef-tea 
when present in the pro])ortion of ten ]>er cent. (Dugii^jin.) Accordini,^ to 
Koch a five per cent, solution of zinc; chloride does not destroy the devel- 
oping power of anthrax spores after contact for one month. 

Carbolic Acid, which for a time was regarded as the germicide pnr 



' Soe tlio writor s {)a|>(M' in the MeiUcal News, March i^8, 1885. 



INTEBNAL DMtlNFEnTION. 



33i 



tartfiltnee, cannot Iw relie<l upon for the deslrnction of spores, but t 
paro avid in ono to two per rent, solution destroys bacteria in active growU 
within an hour or two. It is safe to say that a lire per eent. eotution ma] 
b.' relidd upon for the destruction of cholera germs, and of the other. 
|iathogenie urganiBms which do not form spores. 

Hydrog^en Peroxide is another agent which jxisecsscs a certain valne,, 
bnt owing to the wiint of stability and comjwmtively high price of eon-, 
contrali-d solutions, it is not likely to replace the more potent oxidizinf 
disinfectants hei-etufore I'ccommendeil — tne hypochlorites. 

Internal Disinfection. — is it practicable to destroy cholera germs ii^ 
the alimentary linml. iiml thus arrest the progress of the diaeaite, or pr«^ 
vent its clfvelri[ji[iiriit? And, if so, wluit agents are best suited to acci>ni> 
pliah this pur{H>cM!':' It ia impossible to answer these questions in ft 
dcHnitv nmiiuer iu the absence of any carefully conducted clinical experi- 
meubi, but it may not bo unprofitable to consider the therapeutic nosai- 
bilities from the point of view of the gerni-theor^-, and in the light of, 
recent experiments which establish the comparative germicide value of 
various therapeutic agents. We naturally turn first to the most potent 
germicide in our list — mercuric cliloride — an agent which, in the proportion 
of 1 ^wrt to 5000 or le^, would doubtless quickly destroy all micro-organ^, 
isiii;^ in the intestine, of the clai^e to which the cholera germ is sup))Owd 
til belong. The question is, first, whether it is practicable to administer 
this potent poison in doses which would, secure its presence in the intestine 
in this amount; and, second, whether by accomplishing this result we can ' 
rnre cholera. If we estimate the contents of the intt>stine ut luilf a litre 
—about a pint — the amount of mercuric ehorido nocessary to disinfect 
this amonnt of material ma^ he put at . 1 of a gramme, or about one and a 
half grains, a quantity considerably in excess of the medicinal doae. It 
is evident that even if this amount of mercuric chloride could be intro- 
duced into the intestine with safety, the problem of gutting it there pre- 
sents si-rious difficulties, on account of the mcessant vomiting which occurs 
in I'liolera. and because of the loss which would result from absorption 
through the mucous membrane of the stomach and bowels, and by the 
comhinution of the salt with albuminous material with which it conies in 
oiintoct. The |>rospect of internal disinfection with this agent does not, 
then, seem very encouraging. But mercuric chloride in a much smalli-r 
proportion than that named has a decided restraininjr influence u|>on the 
development of bacteria of all kinds, and there is reason to lielieve thiit 
one-tenth of this amount— i.e., one part to 5U,tHX), or 0.15 of a Krain — 
would, if constantly present in the intestinal contents, notably anil 
IKTfhapfl entirely restrict the growth of any cholera germs, or other hai> 
terial organisms present. This brings us quite within the medichial dtwc 
of this agent, and to the ijuestion of the Iwst raethixl of introducing it to 
the place where it is rL'.|uired, with the least possible ]i«s hy absorption, 
and the least poscilile iu jury to thejtatient from its toxic action. Wliethrr 
this may accompliwhed lu the administration of calomel, which, according 
to mmc authors, h convertwi by contact with the chlorides of the stomacli 
into corrosive sublimate, in wo'r^ of further consideration: but wc are 
inclined to agree with Dr. H. (.'. Wood ' " that the action of calomel upon 
U is so di&ront from that of corrosive sublimate as to render this theory 
idingly improbable." Certain it is that calomel, iu heroic dosos, has 

1 tlioroughly tried in the treatment of cholera, and has not been suc- 
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ctssfnl in establishing itself ae a reliable renieily for this fatal malady, in 
a severe epitiemie nt a frontier station, which the wrii^r paeseci tHroiigh 
in 1867, the calomel treatment was employed in many cases, but without 
anv very notable success. The impression remained upon mv miod, 
liowever, that when the cases were seen early, this treatment had a certain 
value in favorably influencing the restdt. 'I'he difiicultv in judging of the 
value of any metho<i of treatment is greatly enhanced by the fiiet that 
many cases during the prevalence of an epiifemic are not seen until fatal 
poisoning has already occurred. A patient in the algid stage of tint 
disease is evidently differing from the effects of a poison which has alrcatly 
boen absorbed, and which acts powerfully upon the vasu-motor nervoos 
system. 

The pressing indication when u patient is seen in tlie stage of collapse, 
is evidently to neutralize llie numifest effects of tho toxic agent, rather 
than to attempt to kill the cholera germs iu t!ie intestine, which we sup- 
poBo to have produced it. At the same time it is very probable that a faUii 
result depends, to some extent at least, upon the continued production 
and absorption of the poison, and we must not neglect to kill the germs, 
or restrict their devetopme?it, if any practicable means of accomplishing 
this object presents itaetf. If the patient dies notwithstanding the 
administration of germicide remedies during this stage, it doe^ not follow 
that treatment wim iigents of this class is futile. It may be, simply, that 
the treatment was commenced too late. To kill a munlerer after hia vic- 
tim lias been fatally wounded, does not save the life of the murdered man. 
Esperience proves that the time for successful treatment is during the 
" premonitory stage," when the chief Bvmptoms are a certain looaoiiuss uf 
the bowels and u feeling of lassitude. The uea^lly germ is no doubt already 

Jiresent at this time; the toxic product, evolvetl as a ret-nlt of its vital activity, 
B being absorbed, and perliaps has a cumulative etfect, until finally the nerv- 
ons centers are ovent-nelmed and we Iiiivc tho frightful symptoms of tlw 
stJige of collajise rapidly dcvclopeil. 

Tliat cholera is very amenable to treiitmcnt during the tirtit stuyrnf 
"premonitory diarrhoea " is generally conceded by those who have seen 
the most of tnis disease, and any abortive treatment based upon tho ger- 
micidal action of the remedies employed should be applied during this 
stage. The object in view should be to cause the remedy to come in con- 
tact with the material to be disinfected, with tho least possible loss from 
vomiting or by absorption. Calomel l^a the advantage of easy adminis- 
tration, and of being retained by the stomach when other remedies might 
be rejected. But the administration of calomel with a view to the forma- 
tion and germidical action of corrosive sublimate is a very unscientific pro- 
ceeding. In the first place it is uncertain whether the conversion of a 
portion of tho calomel into bichloride occurs at all ; and in the next plai't'. 
it is evident that the amount formed would be so much a matt«r of acci- 
dent that tho attempt to kill germs in this way would be like shooting at 
a flock of jKirtridges with one's eyes shut 

If mercuric chloride is to be fairly tested it must be administered in 
definite amount, and at definite intervals; and it would seem as if the in- 
dications might be best fulfilled by the administration of small amounts at 
frequent intervals. We would suggest, for example, ujion theoretical 
grounds, tliat granules containing yj-j- of a grain of mercuric chloride, 
mixed with milk sugar (?), and coated with some substance which does 
not dissolve too quickly, might be administered, two at a time, everj' five 
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niintiU'3, for «n hour {= ^'^ of a gi-aiii), thon every ten miniiti's fnr two 
hours (= ill ull ^iflj of It grain). After this oae'granule every ton minutea 
might [wrhups siilfice to keep the conteuts of the Iwvek in an aseptic 
condition. It may lie that larger doses would l>e tolerated, or tliat in 
prwtice it will hv found better to give the medicine in dilute solution— 
1: 5000. The writer would not lie understood as recommending a treat- 
ment which he has not tried, but simply as suggestinga clinical experiment. 

The dose of liquor sodie clilorinatae i^ given by the U. 8. Dispensatory 
OS 30 drops to a fluid druuhm, largely diluted with wat«r; that of chloride 
of lime is said to be from three to sis grains, dissolved in sweetened water. 
These doses frequently repeated would doubtless exercise a restraining in- 
fluence upon the development of germs in the alimentary canal, but are 
iiuulequatc for the complete disinfection of its contents. Both of those 
Agents have been recommended for the treatment of "putrid" fevers and 
dj-atnt«rj', attended with fetid diBcharges. Ijibarraque's solution is the 
most vliglblo preparation for internal administration, ami the experiment 
of giving it in dilute solution at frequent intervals might lie wortn trying. 

Another agent mentioned in our list of disinfectants which has doubt- 
le«a certain medicinal value, depending upon its antiseptic and germicide 
power, is sulphurous acid. It may be given in doses of 30 drops to a 
urachm, lareelydiluted withwater.and to secure the effect desired should 
be given at frequent intervals. If it could be introduced directly into thi.' 
intciitine in capsules, this would appear to be a preferable way of admin- 
istering iL 

The " comnia-bacillns" of Koch grows best in media hiiving a slightly 
alkaline reaction, and its development is retarded or ]>revcnted entirely by 
the presence of free acids in small amounts. A knowledge of this fai't 
furnishes an indication for n method of treatment which has already been 
tested empirically and iu favor of which there is considerable evidence, 
vii., the administration of the mineral acida in dilute solution, and os- 
pecially of sulphuric acid. The prophylactic value of " sulphuric acid lem- 
onade ' seems to bo established by the facts reported by Dr. R. 0. Curtin, 
in the Philadelphia Medical Times (vol. iii., p. 640). A severe epidemic 
of cholera which had broken out in the insane department of the Phila- 
delphia slmshouae was apparently arrested within twelve hours by eaus- 
iug all of the inmates to drink freely a " lemonade " mode with diluted 
BuTphuric acid. The oidy new case i^ter the commencement of this pro- 
phvlactic treatment vras a man who refused to drink the solution. Two 
new cases occurred on the second day aft«r the acid drink had been dis- 
oontinuc<I, but upon resuming this the progress of the disease was again 
arrested. 
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CHAPTER XXXIX. 

RESPONSIBILITY OF NATIONS AND INTERNATIONAL NOTIFICATION. 

Resppnsibilitv of Nations. — If we examine the liiatory of itast 
epidi-mic'S w« fiinl that almost without excoption the appearance of 
cholera in any given locality may be traced to importation from its 
endemic habitat, and that in the exceptional instancoa where it has 
seemed impracticable to so trace it, the initial case lias been in doubt, 
and the failure was due simply to lack of proper surveillanco and 
inqniry. Modem views as to the prevention of the spread of epidemic 
diaoaa.' in general, and cholera in particular, aro governed by the bofief that 
tlic infectious matter of euch diseases is a material particulate poison, with 
ibff weight of evidence in favor of the opinion that the materia niorbi, 
"^B living thing or organism, capable of oeing transported in certain arti- 
^vhich for convenience sake we isrm fomttex. The exclusion of these 
jams, upon the one hand, or their destruction upon the other, is the 

, ctive baaia of the principle of home quarantine and disinfection. 

I shall proceed to discuas the methods of performing this service in 
detail, but oefore doing so let me refer to a broader topic— that of arroat- 
ing cholera at its eudemic center, which ia the essence of prevention. A 
national government deriving " ita just powers from the consent of the 
governed,' during its existence as a government, must assume certain 
roHponsibilities, among which are those affecting the physical and pecu- 
niary welfare of the people. A government must under the natural limi- 
tations of human rignts, take the proper and necessary measures to protect 
it« anbjecta against pestilence or famine, by such wise and prudent acts 
as the necessities of the time may seem to warrant. A failure so to do 
would subject such a government in the eyes of all civilized peoples to 
juEt condemnation, and as the safety of nations makes them mutually in- 
terdependent, whether they will it or not, so the safety of a particular 
natiou ia dependent upon the phvaicat integrity of Jta several munidpoli- 
tifis. as well as upon the physical integrity of its neighbors. Tliia ro- 
Bponsibihty must be conceded by the political economist, and the govern- 
ing motive then becomes a question of the relative weight of responsibilities 
which apparently conflict. Thus if wo are debarred from commercial 
intercourse by reason of our fear of the im()ortation of a contagious dis- 
ease, that deprivation may result in famine of greiiter or less degree, and 
this as here stated in extreme terms, furnishes the key to the reason of 
the great and apparent irreconcilable differences of opinion as to the 
maintenance of quarantine. Modern nations have tacitlv recognizee) 
these responsibilities and endeavored to meet them by "international 
conferences." rarely however with any view to mutual concoBdon. At 
each " conference thus far held, the commercial phase of the question 
has, although purposely kept in the backgrounil, seemed to be paramount; 
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and although there has been substantial agreement, first as to the respon- 
sibility of any nation having epidemic disease within its borders, that such 
disease should not be allowed through negligence to affect its neighbor; 
and second, as to the desirability of a syncnronous united effort looking 
toward final eradication; yet the moment the details by which these desirable 
ends were to be attained were discussed, harmony was at an end, and so 
up to this time it has happened that each nation for itself assumes its 
own responsibilities toward its citizens, and allows its neighbor to adopt in 
turn such independent measures as in its judgment the occasion warrants. 
International law is silent upon the question, and although the usage of 
nations respecting invasion of neighboring territory by armed forces, or 
bandits; the enforced sale of provisions to starving troops — in a word, the 
general acts of necessity — are provided for, no provision or understanding 
has yet been arrived at concerning the responsibility of nations in the par- 
ticular of the transmission of epidemic diseases. If, for instance, Germany 
or France should say to Great Britain, " You are in command of India, and 
in retaining that command you have failed to stamp out the cholera, which 
is at intervals destroying large numbers of our people, therefore we will 
proceed to India, ana ourselves execute the necessary sanitary measures/' 
that would amount to a declaration of war. The Indian and home gov- 
ernment would rise up to resist invasion and the presence or absence of 
cholera would be lost sight of in the ensuing conflict. It is therefore clear 
that international public sentiment must be created to compel those 
nations owning cholera and yellow fever centers, to no longer afflict the 
globe by their apathy and indifference to the general welfare. Russia, as 
will be seen further on, set an example in relation to plague that is worthy 
of commendation and might profitaoly be followed by other nations. 

It may be claimed that England cannot enforce in India those salutary 
and stringent regulations which she does at home in so admirable a man- 
ner, but to tbat it must be replied that the true doctrine of government 
implies the acceptance of such responsibility with the reins of administni- 
tion. 

Spain, in the destruction of the yellow fever centers of her West Indian 
possessions, lias an easier task, owing to the smaller area of the infected 
territory, and the lesser c^ngiiieeriiifi^ ditticulties. It is stated, for instance, 
that the tideless stagnant water about the infected wharves and docks in 
the harbor of Havana might be regularly swept by tidal currents by cut- 
tine: a short canal. And who can doubt that if the action of Russia in 
respect of the plague were iinitiited by Great Britiiin, Burmah and China 
as regards cholera; Spain, Brazil, Central America and Mexico, in re- 
spect of yellow fever, that those two diseases would speedily disiippoar 
from the earth. Tliis is not a merelv visionarv idea, for it commends 
itself to human reason, and when once the doctrine of responsibility is con- 
ceded, and etiological facts are agreed upon, the necessary action can be 
enforced under penalty of commercial ostracism. 

International Notification. — Within the last few years, most nations 
have adopted a system of ** sanitary notification '' for their own protection. 
As at present practiced, this notification emanates from the various consular 
ofBcers. The consul of a country at a foreign city is required to notify 
the home government at stated times of the sanittiry condition of the i>ort 
or place, or *' consular district^' where he is stiitioiied. Some countries, 
and among them the United States, require consular ofhcers to inform the 
home government by telegraph of the outbreak of an epidemic, and when 
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' iicccesBTT or ejtpcdient, the progreas of t ho epidemic is reported by telegraph ^| 
daily. Under authority of Section 1752 of the United States Statutes, ^H 
conBular regulations haye been issued which require the consul to notify ^H 
the port of destination as well as the department, of the departure of a ^H 
vessel from an infected port, or one carrying infected passengers or goods. ^H 
Formany years, in countries where certain contagious diseasesareendomic, ^H 
the Britisli consulates have employed a physician, and the medical geog- ^H 
raphy of the country thus obtained has been of great value not only to the ^H 
home government but io other countries as well. The admirable papers ^H 
in the Chinese CustoniB Gazette " furnish an example of what may be done ^^| 
by intelligent medical men in connection with the consular service. The ^H 
consuls 01 the United States arc required to make a weekly report of the ^H 
Bouitary condition of their consular district upon the following form: ^H 

^H 

To the Honorable ^H 

The Secretary of State, ^M 

WashUtgtofi, D. C, United States of America. ^H 

In compliance with the act of April 28. 1878, 1 have the honor to make the Tol- ^H 


of the Surgebn General ol the Marine Hospital Service: 


^ 




c.„. 


•"— 


"siaSr- 


Deathb a HcanTAU 










1 






T>-phua Fevertor Ship Fever) 
EDleric <or Typhoid) Fever . , 


Diphtheria. 






Totals 






Total datthsfrom all cauHn 
Papulation aecordiiur to veas 


durinK the week reported 


:::::::::::::::::: ■ 






















Very KBpecttuUv. ^M 

The law under which the foregoing report is required is the following ^^M 

1 Bection of the unrepealed portion of the Act of April 29, 1878, known as ^H 

the National Quarantine Act; ^H 

"That whenever any infectious or contagious disease shall appear in any ^H 

foreign port or country, and whenever any vessel shall leave any infected ^H 

foreign jrort, or having on board goodsor passeneerscoming from any place ^H 

or district infected with cholera or yellow fever, shall leave any foreign port, ^H 

bound for ar.y port in tho United States, the consular officer, or other rep- ^H 

resentativo of the United States at or nearest such foreign port, shall im- ^H 

mediately give information thereof, and shall report tho name, date of ^H 

departure, and the port of destination in tho Uniteil Stat««: and the ^M 

consular officers of tlie United States shall make weekly reports of tho ^H 

■ Aoitary oondition of the ports at which they are respectively atatiooed." ^H 



The enactment of this law Ih duo porliaps in greater degree to the 
efforts of the late Surgeon -Oencral Jonn M. Woodworth tlum to thosn 
of any other one man outeidc of Congress. Four yeans l>eforo, in the 
report on the Cholera Epidemic of 1873, Doctor Woodworth wrote; 

What is needed is, that the National Government, throug-h its oonsiiliir 
officers, at least at each port of depai'ture shall acquire the necesanrr infommtion, 
and then promptly and intelligentljr furnish it lo tlie ports aod lociuities cxpoMil. 
Tills is entirely a^ide from a national qiiarantino l>oard, a national bureau ot 
health, oi' other sjiecillc organization, concerning' the present wisdom and ejipedi- 
eney of whicli opinion at least is not unanhiious. It is a aiiuple utJliKatioD oF 
already existing machinery on the part ot the general government, for the acqui- 
■itioD of knowledge indispenaable to the ffeaeraJ welfare. Such knowledge cannot 
Ihroug'h its own agente he acquired by aolat^ or by a municipality, yet upon sui'Ij 
if uowledi^ and action does tlie future immunity from Cliolera of tne coimtty at 
large de|iend. 

A I'ircular letter from the President, through the Department of State, in- 
sti'iKlinfj consular officere to place themselves in communication witJi tlie heijlh 
authorities of their i-esnectivo localities; to advise promptly, by cable if necessarr, 
ot the outbreak of cholera (or other epidemic dlEeose) at tbeir ports or any sectioa 
in communicatjon tliei'ewiui, to iusp^ all vessels clearing for United St(^«3 ports 
with reference to the original and intermediate as well as to the final points uf 
departure, of emigrants thereon; aod to report always by cable the sailing and 
destination of anv sucii vessel, carrying infected or suspected passeagers or goods 
— this should be the flrat step. 

And thu next would be equally simple: A medical ofHcer, selected for hts pwd 
judgment and attniDments in sanitaj^ science, should collect and die^est the in- 
formation thus obtained, and tranaimt to the threatened ports, as well as through 
the public press, tlie note of warning. Tlius advised, the threatened community 
would have ample time for preparation, and the publicity given to the wamiag 
would be the moat efficient means of insuring proper precautionary measures. 

At the International Sanitary Conference of Wnshington, mnch etreaa 
appears to have been laid npon the bill of health isEueil to re^ola, and 
after a long diBcussion of that and kindred topics, tlio following form of 
& bill of health for international use was adopted without dissent: 
International Bill of Health. 

I, (the person ciiarged to deliver the bill), at the port of 

do hereby state tliat the vessel nereinatter named clears from tiiia 

port under the followmg cit'curastances: 

Name of vessel Nature {vessel of war, ship, schooner, etc.). 

Tonnage ; Apartments for passengers; No ; Guns ; 

Destination ; Where last from ; 

Name of medical officer (if any) ; Name of captain ; 

Total number of passengers: 1st cabin, ; 2d cabin ; steerage, ; 

Total number of crew, ; Cargo 

Vessel. — Sanitary condition of vessel (before and after reception of cargo, with 
note of any decayed wood). 

1. Note disinfection of vessel 

2. Sanitary condition of cargo 

3. Sanitary condition of crew 

4. Sanitary condition of passengers 

5. Sanitary condition of clothing, food, water, air, space and ventilation 

Rtr/. — 1. Sanitary condition of port and adjacent countiy 

a. Prevailing diseaies (if any) 

b. Number of cases of and deaths from yellow fever, Asiotic cholera, plague, 
small-pox or tj-phus fever during the week preceding. 

Number of cases of Number of deaHu from 

Yellow fever — Yellow fever — 

Asiatic cholera — Asiatic cholera — 

Plague — Plague — 

Small-pox — Small-pox — 

Typhus fever — Typhus fever — 

c. Population according to the last census 

d. Total deaths fi'om aU causes during the preceding month 
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S. Anydrcmnstanfps affecting the public heulth (existing in the port of depart- 
ure to bv tiere Btuted 

I i-vrUty tiiat the (oregoing statemeats are made by who baa 

peraonally inspected naid vessel; that 1 am satisfied that the said Htateinents are 
correct, and I do fiirtber certify that the said vessel leaves this port bound for 

In witnees whereof I liave ht^reunto set my hand and the seal of office, at the 

port of tliia day of 188 o'clock. 

[sEAI-] ' [Signature,] 

But it U found in practice that the bills of health arc in some coses 
trntmst worthy and are not to lie depended upon at our ports, and the 
quarantine onic«r must rather act upon information otherwise received 
by him concerning the sanitary state of tiie port of depirture. Thus 
■while this is being written yellow fever is prevalent in epidemic form on the 
isthmus of Panama, and yet no bill of health from Panama or Aspinwall 
gives a statement of the existence of such an epidemic. This does not imply 
tliat the consal is neglectful, but he is obliged to accept the statement of 
the duly constituted health authorities of the country, and a refusal so to 
do would result in the withdrawal of his exequatur. In such cases he 
can only notify his government. At the Sanitary Conference of Wash- 
ington, no representative was willing to agree that the "certifying author- 
ity " of the port of departure should bo other than tlie local authority, 
and as in the case of Panama, and perhaps instances nearer homo, the fear 
of being placed at a commercial disadvantage has operated as a powerful 
motive for concealment of contagious disease. 

The Conference of Washington went much further in the matter of 
perfecting a plan for International notification than any of the preceding 
conferences. Itesolutious III. and IV. adopted by the Conference are aa 
follow; 

m In the interest of the public liealth, thesanitary&uthnritiesof thecountries 
rppre<tentp(l in tin's conference are authorized to communicate directly with each 
(jtlwr rn order to keep tliemselves iaforuied of all important facta which may 
uoniv to tJieir kuowleugei but nothing herein contained shall relieve them from 
the duty of fumUhing at the same time to consuls in their respeclive Jurisdio- 
tions the information they ore required to give them. 

IV. A centralized international system of sanitaiy notification being deemed 
indispensable to the succcssfid carrying out of measures for preventing the intro- 
duction of disease, it is advisable to cniate international oi^anizations to be 
choT):!^ witli the duty of collecting informatioa in r^ard to the outbreak, spread 
and disappearance of cholera, peat, yellow fevers, etc, and of conveying sucli in- 
formation to the parties interested. 

The representatives of the United States, at the conference, voted 
against the latter of these resolutions, but it was adopted by a vote of 13 
to 3. 

The plan by which it was proposed to carry out resolution IV. of the 
conference is as follows: 

Annex I. 

The draft of a convention mentioned in Resolution IV. fa es follows; 

Article I, There shall be establishetf in Vienna and Havana a permanent Inler- 
national Suiuiary Agi^ucy of NoIiHcalion. The respective governments shall 
agree among themselves as to the formation of those a^ncles. 

Art XL ft will be the duty of the agency at Vienna to gather sanitary infor- 
mation from Europe, Asia and Africa. The aeency at Havana will extend Its 
sphere of otUon to the American Continent and the idands belonging geoL^^ph- 
icaliy tliereto. This system to be subject to such modiflcationa as may he reu- 
y by the state of telegraphic communication. 
. ine contJtLOtmg governments sliall have tlie right to est^^lish, Lf 
a third agency in J&ia. 
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Art. rv. The governments agrceinjj to tliis Ej-stera of notiflcation will ittnd 
their sanitary reports to timt ugenov in whose jurisdiction it is. Even agency 
Bhail send it« notifications 1« those govern ments sending sa-nitary bulletins, the 
diSerent agencies will exchange the infonnatiou Ihey receive among themselvai 
in order tiiat it may be mode known to the resi>ectivecounljies belonging to Ihe 
jurisdiction of each. 

Artk y. There sbutl be no exceptions to this system, save in cases of extreme 
emergency. In such cases, however, a govemiuent may enter into oommunica- 
tjon Willi an agency to whose jurisdfctiun it does not belonB-, 

Art. VI. In cases o( doubt as to correctness of the bulletins receix-ed, the 
agency is authorized to enter into communication with the respective govern- 
ments, who will be obliged to furnish as soon as possible the information asked. 

Art. ML la those countries where international sanitaty boards eicist the 
agencies ^all eslablisli communication with them. 

Ai-t, Vm, In tJioee countries which have not a perfect eanitary organization, 
or which have not adopted tlie conclusions of this conference, the consuls of the 
contracting powers shall meet in an International Sanitaiy Council in order to 
give to the said agencies the information which cannot be obtained from the local 
autliorities. 

Art. IX. The Qovemnients of Spain and Austria-HungTH^ shall Ax the annu^ 
budicet of expenses, which they will submit to tlie participating governments. 

Art X. The division of expenses between the different governments shall be 
as follows: Half of the expense will be divided in proportion to the number o( 
population, and the other half in proportion ,to the amount of tonnage of the 
merdiant marine combined wiUi tlie commercial maritime %^llue of every coimlnr. 

Art. XL The Governments of tipain and Austi-iu-Hungaiy sliall Kuhiuit at tne 
end of every flacai year the final accounts to every one of tlie interested govem- 
mentc 

Ai-t. Xn. The present convention is concluded for the space of ten years. Any 

¥jverament, however, is at liberty to renounce the Convention after tlu-ee years, 
be right is reserved to make such changes as any one of the govemmenta 
taking part shall designate. 

But none of the governments sending representatives to the Conferenw 
have agreed to the rules and regulatiocB there gnga^eeted. 

After all there is, perhaps, no hotter plan than that adopted by Great 

Britain and the United Slates, namely, when informiition is wanted to call 
u]Kjn ite ownofficfra to furnish it, and t)ii,'n to ]iiil>]ish thiTL'sult. Undt-r 
existing appropriation acts, a medical officer can be attached to any U. S. 
Consulate whenever helieved to be necesBaiy or esseotiah 
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CHAPTER XL. 

MEDICAL nraPECTION, KCLUDING THE THEORY AND PRACTICE OF 
QUARANTINE. 

I. The Theory of Quarantine. — No one who has Bhidied withont 
preconceived ideas or prejudice can fail to coficlude that if the eemis of 
cholem wore excluded from a country, that country would certainly escape 
an epidemic. It is for the purjwse of assisting in the work of exclusion of 
diseasegennsthatquaraatines are now maintained, and medical inspections 
instituted. It is true that the history of quarantine showB that its beginning 
waa purely empirical, for the city in the sea that had the first lazaretto was 
foriwd thereto by necessity. Venice was the great commercial entrepot of 
the Mediterranean; hersails whitened the horizon of evorj- known harbor, 
and her returned vcaeela crowded her own docks. Her great commerce 
made a flourishing carr}'ing trade, and stimulated travel, but at the 
eame time brought fomites to her households. There were repeated epi- 
demics the origin of which was traced either to the returned merchants, 
their sailors or their ships. Hence those wise Adriatic shop-keepers who 
valued life even above shekels, concluded to place restrictions niwu the 
carrying trade, so that by detention they might conclude whether or not 
a rajiicular vessel was infected, before allowmg her entry into the port. 
They fixed upon the jwriod of forty days as the time necessary for such 
detention: hence the term quarantine. The time, as wc now believe, was 
□ nnecessarily long; the consequent detention cruel and hazardous, but 
for many years it was rigidly maintained, and although the time of deten- 
tion has been everywhere i-educed, it ia still tedious and productive of much 
bardabip at many porta. The dangers of this exceesive caution, the fear 
of commercial losses, and their reflex influence upon medical teachings 
have operated as powerful agents against the entire system. Thus there 
have appeared violent invectives against the practice of quarantine from 
man\' who should have been counted among its suporters. 

Professor Stilli',' who has examined this question with that candor and 
regard for worthy opponents that has always been characteristic of him 
aays: " There is urged against the enforcement of a rigid quarantine by 
land or sea the singular argument that it lias not always excluded the dis- 
ease. A more logical inference would seem to be that since it succeedwl, 
not completely, but yet partially, its ineiBciencv should be charged to its 
imperfect execution: or even granting that the aosolute exclusion of cholera 
is impracticable in every instance, including coses of choleraic diarrhu«, 
contaminated clothing, and merchandise, does it follow that the transit of 
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men and things should be unimpeded ? As well might it be maintBineil that 
because one or more houBca ciiunot e8cii[>e destruction by flro, therefore 
no effort ehould be miide to wive the remainder of a threutened city: aa 
well might it be argued tliat becuuse some men must be killed in Iwttle 
no precautions should therefore be used to preservti the rest of the army; 
as well abstain from all locul sanitation intended to mitigtito the ravaips 
of the disease because some victims it will surely have. This is takTng 
counsel from despair — is a stupid fatalism which one might imagine to 
have been imported with the disease from the East. . . . 

" Probably no sanitary cordon nor any quarantine will invariably anii 
completolv esclnde cholera, since it is transmiseible by living men, and by 
water and by fomites of various descriptions, and worst of all by men 
who neither exhibit its characteristic symptoms nor are conscious of thv 
poison which they conceal and disseminate. But, as has already been nrgeil, 
it is no argument against preventive measures that they are not absolutely 
perfect in their efficiency. If they sometimes succeed in arresting the 
progress of cholera, and if they always when honestly executed leeeen the 
number of channels tlirough which the infection can be conveyed, and 
thereby reduce to a minimum its fatal effects, they ou^ht to be maintained 
and perfected and not decried or abolished. It is difficult to character- 
ise that state of mind which concludes against the use of a salutan- 
mcasure because its efficiency is not absolute, the more so when it is aii^- 
mittcd that its inefficiency is not intrinsic but due to negligent anil fniud- 
ulent administration." 

It would fill more pages in this volume than are at the writer's disposal 
to give brief details or perhaps even to simply enumerate all the Instauees 
where the observance of strict quarantine has apmirently resulted in the 
escape from on epidemic elsewhere prevailing. The writer having dne 
regard for the argument that these instances are but examples of tiiepost 
hoc ergo propter hoc fallacy, must conclude that the germ theory itseff i» 
the best pofwihle argument in favor of the effectivncss of rigid quarantine. 
Even if ive ndopt the theory tiiat the poison is inort'iinic, tlie tvidvui-c of 
centuries of obser\*ation proves it to be transportable; being transportable 
• it must be possible to prevent its transportation by the exclusion of the 
vehicles of transportation — fomites. From this conclusion there seems no 
escape; and it is the writer's belief that had the Indo-Javancse pilgrims 
been quarantined by the Eygptian authorities, the calamitous epidemic ot 
cholera of 18ti3 would not have darkened the page of her history. 

So bug as nations ueither stamp out disease within their territories 
nor see to it that all ships are clean and sail from clean porte, just so long 
it will be necessary to maintain a quarantine of some sort, and it is proba- 
ble that inspection stations can never be dispensed with, but their use may 
in coming time be reversed, that is for the inspection of oufrjoiny ships. 

The recent experience of Europe has not tended to settle the question 
as to the efficacy of quarantine, although the principle still remains as 
quoted from Professor StilI6, that where there has been a failure it is due 
to the laxity of the quarantine. Tom masi-Cru deli of Milan, writing after 
the cessation of the recent epidemic in Italy says; " Sea-quarantines offer 
stronger guarantees than land quarantines, but may, however, prove defi- 
cient for three reasons: First, because the duration of the quarantine in 
proportion to the period of incubation is insufficient; second, because dur- 
ing quarantine the disinfection of really infected objects is impracticable. 
It IS not sufficient to leave infected boxes of linen half exposed to a chloridic 
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fttmoephere; the essential U thnt during quarantine there be thorough and 
vigorouB diainlection; third, boc&uso, notwithsUknding, all governmental 
reflations, even sea quamntineB, are easy to violate. He jiroceeda: "At 
Malta, in 18(i5, after the appearance of cholera in Alexandria, Egypt, the 
(Tovemment ordered a rigorous quarantine, but It was violated and the 
epidemic broke out violently. Too many intereetji prompt it» violation, and 
it ia seldom that people, as did the Sioiliane, unite In euencing Buch iuter- 
eetSL In Sicily, in l^ti5, the whole population advocated a quarantine of 
eeven days for veseels arriving from iion-infocted parts, aQ<l of absolute 
non- intercourse with infected countries, and the island was thus guarded 
until the insurrection of September, 1866. The epidemic appeared the 
very day on which troops sent from Naples, where cholera was raging, ar- 
rived at Palermo. The epidemic spread rapidly, and the incideDt uiowb 
that iphfn sustained bg t/w jmpiilation, sea quarantine is efficaciuKS." ' The 
Honorable Philip Carroll, U. 8. Consul at Palermo, wnting to Honorable 
William HuDt«r, SecondAseistantSt^eretaryof Stat«, under date of Febru- 
ary !', 18S5, says: " With reference to the' non-appearance of cholera 
in Palermo, during the recent epidemic, in places almost conterminous 
thereto, the generalbelief here is that the immunity was due to the effective 
and rigorous qnarantine which waa at once establislied and maintained 
until some time after it waa suspended in other places and ever vestige of 
the disease had disappeared. In support of this oelief . they quote the epi- 
demics of lSti5 and 1S73, when tlie same vigorous measures were adopted 
and maintained, with the same immunity from the disease, whereas in 1U66 
the iuBurructioniBts brolte the quarantine, when cholera immediately broke 
out and made havoc among its inhabitants. From personal observation I 
am quite sure that the sanitary condition of the city had little or nothing 
to do with its escape from the recent contagion; on the contrary, there 
were many circumstances and conditions whicn in this respect were favor- 
able to an outbreak of the disease." 

The recent sanitary history of Sicily cannot fail to teach a salutary 
lesson to those preaching the inefficacy of sea quarantine. The qiiaran- 
tines of Italy, on the contrarv, were inefficient. r>r. Moeso ' statoa: 
" When I afiked Dr. Koch what "he thought of the quarantines in operation 
in Italy, he ropUiHl to me: ' I am convinced they aro worth nothing; thoy 
ore haft measures without real results, ' " 

THE PRACTICE OF QUARANTINE. 

A. By Sea. — The practice of Quarantine is without uniformity, scarcely 
any two countries conforming to the same regulations: and, as pointed out 
by Dr. John S. Billings, U, S. A., " Thooreticaliv (ouarantines) as a rule 
err on the side of excessive requirement; practically tne error is the other 
w»v. Neither in America nor in Europe can one draw reliable conclusiona 
aa \o what is actually done at a quarantine establishment from Its printed 
regulations." {Transac. International Medical Congress, Vol., IV. page 
419, Loudon 1881.) It is natural that diversity of climate and diftenmcoB 
of season should modify the practice of quarantine at particular ports, but 
there should be no laxity of administration at any time or anywhere. The 
idifal inej)ectiu» which is the only method of ascertaining the facts re- 
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garding the sanitary condition of passengers, cargo, crew and ship, should 
be everpv^here carried on in the same way. The period of detention may 
reasonably vary with port and season, bnt the inspection should be always 
the same. 

Carelessness in making such inspections is a crime and should be so con- 
sidered. Efficiency depends upon the honesty, faithfulness and ptUrudism 
of the inspector. No man should be selected for this great responsibility 
who does not combine with the necessary technical knowledge these three 
characteristics. 

The following, revised from an article by the writer,* gives an account 
cf the details of quarantine management: 

A quarantine station usually consists in a hospital for the sick (laza- 
retto, so named from the isolation of St. Lazarus on account of leprosy, 
^inl de Saint Lazare); a boat, usually a steam vessel, to carry the boarding 
officer and supplies for the station, if there be any sick found on bcwja 
the vessel coming into port, a separate boat or the ship's boat should take 
them to the lazaretto; and quarters for attendants. On arrival of a vessel 
at the quarantine, she is boarded by an inspecting officer, her bill of health 
examined, the crew and passengers mustered, the vessel itself inspected in 
every part to determine whether it be clean or foul. At this day, the bill 
of health is not accepted qa prima facie evidence of the sanitary "condition 
of the vessel, but is only corroborative. Even if it be stated thereon that 
the port from which the vessel last sailed was free from infectious disease, the 
inspector trusts to his own inspection of the vessel and examination of 
the persons on board and the cargo, together with his knowledge of the 
sanitary condition of the port of departure to determine whether or not 
the vessel should be detamed in quarantine. If, however, the vessel is 
from an infected port, and the period of uicubation of the disease has not 
elapsed, the vessel is detained in quarantine until the expiration of that 
time, whether there be sickness on board or not. If there be found con- 
tji^ions sickness, the sick are removed to the hospitiil, the bedding and 
other iii*ticles in their state-rooms or berths removed and destroyed, and 
the place thoroughly fumigated with the fumes of burning sulphur. In 
case the vessel is discovered to be foul and in an unsanitiirv condition, 
whether there is sickness on board or not. the vessel is detained in quar- 
antiiie for the })urpose of cleansing and fumigation, the cargo is removed 
to a warcliousc, or to open lighters, the bilge water pumped out and all 
parts of the vessel fumigated. The hold of an infected vessel should be 
thoroughly washed out before fumigation with solution of the sulphate of 
copper. The sulphate of iron is cheaper and nearly as efficacious. Cor- 
rosive sublimate solution may also be employed. Whenever necessarv, 
the wood-work should ])e repainted. 

For the treatment of the cargo as -well as the vessel much yet remains 
to bring the practice to a level with the advanced state of collateral sciences. 
As shown by l^r. Joseph Holt of New Orleans, we are still pursuing the 
])i-a(*tice of a past age in the lack of improved machinery. An invention 
has recently come into use for the disinfection of rags which makes it 
possible to disinf(;ct them in a bale. The fumes of burning sulj)liur, are 
driven into the l)ale through hollow, perforated screws. Superheated 
steam may also be used, and is in fact easier of application. 



' Cvclopiodia of Politiciil Science, Political Economy and PoliticaJ History of 
the United States, edited by Joliu S. Lalor, Chica^j^o, 1^3. 
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B. By laod. — Land quarantine is thnt form of qttuniTitiiic which 
haa furnished the opponents of the sjHtem with their most fllt-ctivo urgu- 
racuts. If rigorously carried out, it "is denounced as criiel iind biirbarous; 
if looauly enforced, it is certainly ineffective. The weight of medicul 
opinion at this day is theoretically against hind i^uarantinei;,' but practi- 
oillj almoEt every country <.«tahliBhea an inspection system on ita frontier 
M aoon as the introduotion of an epidemic is threatened. In the United 
Statw " shot^n " quarantines always follow the failure of a State or the 
GoTemment to estauliah a proper quarantine, and as onu of the elements ot 
huid quarantine, and as well as a means of allaying excitement and pre- 
Tooting panic, cnrdotta mnilaire are very useful, as wad ])roved during tlie 
jellow fever epidemic of 1H83 in Texas. S[>ftraely settled countries show 
the nsefalnesB of the cordoit sanituire to its best advantage; indeed the. 
system is considered impracticable if not impossible to carry ont wherfr 
)uge cities are concemetb This, however, is fallacious: the land quaTao- 
tine is difficult to carry out, but not by any means impossible. A land 
quarantine is simply medical inspection of travelers, their baggage, the 
Tehicles of transportation and the freight carried thereon, and the cordon 
Maniiaire simply the local police. This duty may be effectively performed 
by troops or by carefully picked men from civil life. The plan Tollowod 
in Kussia as a means of stamping out the plague will appear from tb» 
following account: 

" The Oriental plague made its appearance in the district above Astr^ 
khan, in Russia, about the middle of November, 1H7H. It prevailed along 
the river \'olga, and upon its islands. The center of the malady was in 
the ^^llage of Wctljankaja, with a popnlation of some seventeen hundred 
inhabitants. The Qovcmor of Astrakhan telegraphed to the Minister of 
tho Interior the report of the medical supervisor of the Cossack forces in 
the district of Astrakhan. Dr. Dcpiier. A few cases had appeared in 
the previous year, but the disease had not become epidemic until 
November, 1878. From the 27th of Xovember to the 9th of Decem- 
ber, out of one hundred sick in Wetljunkaja forty-three died: and in 
loss than a month two hundred and seventy-three i>ereons died of the dis- 



KThe following may p 
« the 1st of July, 18 . 
ed persons tu serve na a oholeru commission to coasicler the meuaiircs b«at 
ited to restrain the ravn^ei of the epidemic at thai time cjcixling nt Toulon 
Marseilles. Ttie coiiimissloa was composed of MM. Brouurdel, chaimiikD, 
Rvteur, Peter, Prount, Legouest, Rochard, OaJJan], Vullin, and Nii'olaii, diretUir 
of internal commerce. The commissioa [iresented its rejiort to the Academy of 
Medicine, in order tn obtain the approval ot tliat body, before submitting it to tlie 
Mbiister of Commerce. The coaclu^oDS o( this report, wliich were lulopled liy 
" ■ Academy, were as follows: ' 
El. Land quoranlines, wtiatever be the form under which they tire establiHlicd, 
^ impracticable in France, i. The nielhuds of iliHinrn'tiun imposed upon 
^Bl«rs and their boggaee in the railway stntions are inefflau'ious and illusory. 
"cKtit of medit^ surv^ance might be established in tlie liuver stations along 
Jum ot railway in order Ut render assistance to tliose attacked with cholera. 
I to isolate them from the otlier travelers. 4. The eflivacious muoaiins ol 
n are those which each one ou^ht to take for himself and bin liouse. 
KThe duty of the municipal authorities is to see tliat tlie instntcUons in refold 
^Solationof the nick, tu disinfection of linen, clotliea, apartments, etc, are rigor- 
enforced, and lliat the precautions of private luul general hygiecie are 
ted in all their rigor.— " "' 
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eaao. It then spreafl from Wctlifinkaja to the surrounding Tillages, and 
was declared epidemic. ' Dr. Koch and six army surgeouB became to- 
tima to the epidemic, the prieat died, the CoBsacke who attended the edck 
orretaoTed the dead died: aJmoHt all died who in anyway came in contact 
with the Bick or dmd.' Dr. Depner then arrived at the conclusion thit 
tlie only means for auppressing the diBease was quftrantioing; and on tlie 
11th of December, Dr. Depner, with Oolonel Preibanow, instituted meas- 
ures, lie could not prosecute further obeerTatione, however, for he him- 
self fell sick with the plague. These facts being telegraphed to the Em- 
peror of RuBsia, the Imperial Committee of Ministers was conveneil, and 
the following rules were adopted, which received the imperial sanction: 

" 1. (a.) The inhabitants of the colony of Wetljankaja shall be traus- 
ierred and distributed as shall seem best after a careful examination of 
the local roquirementB, the limit of the quarantine not to be overstepped. 




" (b.) The appraisement of the movable and immovable property de- 
stroyed by fire, as likewise the fixing of the indemnities to be paid to the 
owners, shall be reserved for a special commission, under the presidency 
of the Governor of Astrakhan, with the particimtion of members of the 
Cossack administration and the Ministry of the Finances, the Ministry of 
the Domains, and the Ministry of the Interior, according to regulations 
which shall be prepared on the spot bv the aforesaid commission, 

" (c.) This commission shall be charged with the execution of all the 
measures that may be necessary for the destruction by fire of the colony 
of Wetljankaja, as likewise of all measures necessary to supply the popu- 
lation transferred from that colony with food, underclothing, and warm 
garments; to provide for the treatment of the sick, etc. 

" 2. That the acting Minister of the Interior may be authorized to ex- 
tend the measures referred to concerning the colony of Wetljankaja to 
other villages, as well as to isolated buildings everywhere, to such extent 
as shall be deemed indisponsable. 
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, That three rcgimentB of Cossacks may be immwliatel^ placed tdf 
the disposal of the civil adininiatration for the qminiTitine service. 

' ' 4. Thut all outlays necessary for the execution of the moasQi-es aboT9 
rf'ferrwl to, and to meet the expenses of all measures that may be required 
by the present epidemic, may be charged to the account of the imperial 
treasury." 

It was the unanimous conclusion that " the plan of burning the colony 
of Wotljankaja (Uie center of the infection) is proposed after a thorough 
examination of the question, and from a conviction of the indigpensable 
neeeesity of so radical a measure for the extirpation of the disease in th« 
localitv wliere it first appeared — the committee having subsequently heard 
the opinion of the physicians present, both with regard to the measure in 
question, and in general in relation to the moans which have been shown, 
by science and experience to be best adapted to put a stop to an epidemioj , 
and to prevent it from spreading." 

In addition to the irregular troops mentioned above, bodies of infantry 
were phtced at the disposal of the civil establishments, and unlimited 
credit was opened to meet all expenses from the treasury. His Majesty 
the Emperor sent a special commissioner plenipotentiary. A commission 
was appointed to act m the matter, composed of medical specialists, whose 
duty it was to study the subject of the progress of the epidemic, and the 
proper means of stamping it out, and purifying the localities then infected 
or tliose likely to become so; and in view of tne impression produced in 
foreign countries by the reports of the plague, they should furnish to this 
government reliable information concerning the epidemic, and the meaft- 
uros adopted against it; and the instructions were carried out as above 
outlined, under the direction of A ide-de- Camp General Count Loris-Meli- 
koff, who was sent to the infected locality with the rights and privilegea 
of a temporary governor-general. On the arrival of Count Ixiris-Melikoff, 
ill March, 18T9, an international sanitary council was held, composed of 
the most distinguished sanitarians of Europe, Professors Hirsiih, Ik-sia- ' 
detsky, Cabiadia, Petrisco and Eichwald, By the advice of the Inter- 
national Council, a general sanitary cordon was establiahed all round th« 
province of Astraklun, with the object of protecting Russia and neighbor- 
ing countries of the empire, and Professor Eichwald advised that the sani- 
tarv cordon should be maintained around the infected region until the 'iA 
of May. Tliese measures were entirely successful, and t)ie plague did not 
spread to any other place outside of the originally infected district, nor 
has it reappeared. 

In the X'nited States a. land quarantine was established under my di- 
rection for the prevention of the spread of yellow fever in Texas in the 
Bummcr of 1882. 

A serious epidemic of yellow fever broke out in Bagdad, Tampico, and 
Matamoros, Mexico, and soon spread to Brownsville, in the StAte of Texas. 
There were in a short time, out of a city of some 5,000 inhabitantjs, between 
five and six hundred persons sick of yellow fever. A general panic pre- 
vailed throughout southwestern Texas, and refugees were leaving that 
part of the State in great numbers, as it was bclievivl the infection would 
rapidly and certainly extend to the surrounding country. Under tho« 
circumstancoB. an appropriation of lliKI,000 liavingbeen placed at the di»- 
poaal of the Treasury Department to prevent the sproail of epidemics, by 
th e President, the Governor of the State of Texas applied to tno Secretary 
^|tite Treasury for assistance from the general government; and, as the exact 
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area of the infected region was undetormined, at mj sugeestion a cordon was 
immediately established from Corpus Christi, on the GuH, to Laredo, on the 
Rio Grande, along the line of the Texas and Mexican Bailwaj. No per§0D 
was allowed to vai/s this cordon until after ten days' detention at some one 
of the quarantme stations (represented by flags upon the accompanying 
map), that length of time being considered necessary to determine whether 
or not iho particular person would be attacked with yellow fever. Ba^^ 
was not allowed to cross the line upon any pretext. A hospital was estab- 
lished in the city of Brownsville, a dispensary opened, and experienced 




physiciiins and nurses sent there ulio wer" constanth implo^eii in the 
treiLtment of the poor, and all persons unable to pav wtrt treited and 
ciired for lit the public exp*n'-e Th<se phiaicianb also aided the heitlth 
authorities of the city in L-irrymfj out saniturj measures, including the 
fumigation of houses. 

As soon as prHOticable after opening the ho=ipital, an inner protective 
conlon was estiiltliwhed, thirt\ miks from Hrownsvillo, the original cordon 
having been one hundred jind eighth miloB distant Perfect liberty waa 
allowed to the inhabitants of the mfettod citv to leave at an^ time and 
they were encouraged to scatter m camps; but they were not allowed lo 
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cross the cordon until after personal detention of ten days, and fumigation 
of their wearing apparel; and, as in the case of the outer cordon, the 
crossing of Ita^age was poatively interdicted. It was intended to remove 
the n])(>er cordon between Laredo and Corpaa Chriati within ten daja 
after the formation of the inner one, which extended from Santa Maria, 
on the Rio Grande, to the mouth of the Sol Colorado; but it was retained 
for several days longer, as certain of the refugees who had left Brownsville 
prior to the establi^ment of the Colorado cordon developed yellow (ever. 
They were quarantined in tlie camps where they were, and their infect«d 
bedding and ha^^ge burned. The fever continued its spread and dovas- 
tation on the Mexican side of the Kio Grande, and Itoyuosa. Camargo, 
Mier and Guerrero succeseivoly became infected. It was then found 
sccoBsnrv to protect the entire line of the Kio Grande, from Laredo to 
Santa Maria, a distance of nearly five hundred miles, by a cordon. The 
apper cordon, from I-aredo to Corpus Christi, was then removed, and the 
line rei^BtabliBliod along the Kio Grande, and the crossing- places care- 
fully guarded; and, although the towns in Mexico were greatly devaetated 
by the diseaitt.', there was no extension of it in Texas; on the contrarr, it 
was confined to the limited district where it first appeared, bounded by 
the Colorado cordon on the one hand and the Gulf of Mexico upon the 
other. The Mexicans, seeing the good effects of the sanitary cordon in 
the United States, followed the examjile, and established quarantine 
stations in Mexico, guarding against the infected toH-ns; and there, too, 
the quarantine proved successful, and arrested the spread of the dieeaee. 
The Governor, tlio State Health Officer, and the State officers generally, 
aesisted the work of the government by all the means at their command, 

111 July of the same year a few cases of yeUow fever appeared in Pen- 
shcoIa, FIh,, and later the disease became epidemic, and, as in Texas, a 
gcneml panic prevailed. The villages and towns- surrounding Pcnsucola 
establinhed a ngid quarantine against it, no person from that city being 
allowed to enter except after proper detention and fumigation. In cone&- 
qttence of this, the towns that had thus protected themselves by the quar- 
antine were not infected, and the disease did not spread, wbile the places 
adjoining that did not quarantinu against Pensacola bad the fever. The 
Government also protected ita navy-yard, which joins the city of Pensacola, 
by mesne of a sanitary cordon and non-intercourse with the city during 
the prevalenoe of the epidemic, and it, too, escaped,' 

It ia as unfair and unscientific to denounce land quarantines because 
the majority of them have been inefficient as it is to denounce sea quaran- 
tines on similar grounds, but this in fact seems to be the real reason for 
the opposition. Professor Toramasi-f'rudeli, in a recent article, says: 
"How proceed, for example, in circumstances like the present, when cholent 
is on the European continent at Toulon and Maneilles? Think you 
that if a panickv terror seized the poiiulation of the stricken places, es- 
pecially of our Italian colonies, as it has, in tact, it would be possible to 
forbid the return of the fugitives to Italy by the issuance of sanitary ordi- 
nance's? If we barred the 'Twenty-mile road,' they would turn t« tho 
Cenisupass; if we blockaded the latter they would force the Ooth&rd way; 
could we close every railroad line and every Alpine wheel route, they 
would improvise a hundred footpaths tlirough the mountains to find a way 

From an article by the writer in Appleton's Annual Cyc]opa<dia, 18SS, pp. 
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to return home. We see something similar in contraband frontier traffic. 
Two revenue cordons, one Italian and one French, have been organized 
and maintained for united efforts to repress contrabandage and for tiie pro- 
tection of material interests jeopardized by it, but in spite of them Italian 
bands continually enter France, and French bands enter Italy. '* 

This argument would seem to indicate that the learned professor would 
abolish the revenue laws because of the inefficient manner in which thev 
are enforced. A land quarantine wlien properly conducted is not at the 
present time an impassable barrier. At the cordon, refugees are simply 
detained for inspection and to await the period of incubation of the disease: 
with proper refuge stations along the line, there is no difficultv in provid- 
ing su itttble accommodations. 1 he hospital tents used by the tTnited States 
can ])o made entirely comfortable. At the last meeting of the ** Missis- 
sippi Valley Sanitary Council," held at New Orleans, ^brch 11th, 1885, 
it was agreed that sleeping-cars should not be allowed to pass inspection 
stations when coming from any infected place, and such station should be 
established at a point not less than fifty nor more than seventy-five miles 
from the infected plac^e. At this station the well passengers'^ should be 
tnuisforrod, and those suffering from real or suspected contagious disease 
shall be dettiined at a hospital. In regard to baggage, it is provided that 
none sliall leave an infected city without thorough disinfection by means 
of l)ichloride of mercury. This system of inspection is substantially 
that a<lopted by Holland so satisfactorily during the recent epidemic. The 
Dutch req^uirecl that all persons passing the line should leave their address, 
and all soiled clothing was left behind to be disinfected. 

C. In Foreign Ports. — In ' the subdivision on international noti- 
fication the geneml necessity of having a medical attache at each consular 
<listrict was mentioned in connection with duty in regard to bills of health, 
etc. ; but when an actual epidemic appears in any district having direct or 
indirect commorce with the United States, the necessity for the emplo}Tnont 
of such ail olliccr becomes more imperiitive, l)ecauso the res])oiisibilitv i^ 
tlieii placed upon him of preveTiting so far as ho may be able, the embark- 
ation of siek (Miii^rants, or of infected baggage or merchandise. The medi- 
cal insjKH'tion of each passenger, and tracing up his record, and noting the 
cliaracter and condition of the baggage, was the somewhat onerous duty 
the (Government placed u})on its medical inspectors abroad during the re- 
cent outbreak of cholera in Kurope. At every European port whence veri- 
sels (le])arted for the United States this svstem was faithfully carried out. 
One steamship liiu^ ])roteste(l that their surgeon made an inspct^tion of 
emigrants and their l)aggage. and that there was great and unnecessjirv 
delay l)y their being obliged to undergo tiie sj)ecial rigid inspection; ami 
in many cases they were sent bac-k by the inspector for disinfection, but 
the resp()nsil)ility imposed upon the (iovernment was too deeply felt to 
allow any relaxation of the foreign inspections, until the subsideniN? and 
dis;ipj)earance of the epidemic, and during the past year not a single c^ase 
of cholera was received at any quarantine stiition of the United Stiites. 
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CHAPTER XLL 

MUNICIPAL MEASURES AND PERSONAL PEOPHTLAHS. 

The Municipal Measures to be adopted for the prevention of 
oholem, in addition to those of (|uaraiitiin; already descrilx-d, coiiBist of 
all those meoenree which fuvor deitiilincss and thus couoteract a lodement 
of the disease germs, and those neceesiary should the disease ncverthelcsa 
be imported. The proi>er muiiicipal ht^Ui authority should Inform the 
pnblio — 

J'\ral, That thore is no occaeioii for alarm if the regulationa ore com- 
pltod with: tind, 

!iecoHd, The regnlationa ehoitld bo published in such manner that every 
hoUHObolder may rwoivo notitiiatiou ol the things required of him. With 
the carrying out of the regulations, the ^wlice aud health dejiartroenta 
of cities should be jointly charged. The city, (or convenience, should be 
divided into sanitary districts and the sanitary ofliccr held responsible for 
thj condition of each district. A special hospital, or hospitals, should be 
provided, and, in connection therewith a public laundry established. The 
most iiin-ful cleanliness should be everywhere rigidly enforced, all dark 
and damn places thorouglily disinfected and drains and eewcrs systemati- 
cally flushed, and house inspection should be made often enong^ by the 
aonitar)' inspector to insure tliat their condition does not become worse 
from neglect. Congregations uF the people in times of epidemic should 
be aroidcd. Great crowds should not be allowed to form in any {>ortion 
of the city. Should cholera break out in any house, the sick should he 
removed, if possible, to the special hospital, the house itself thoroughly 
disinfected, all the interior Imngings, carpets aud the like removed for 
disinfection by superheated eteam. Physicians, and all other p^^rsons 
having knowledge of a case of cholera, should, under i>eimlty, be required 
to immediately inform the nearest policeman, through whom the fact would 
bo made known in the B]>oediest manner to the proper authority. Special 
hospitals for cholera patients were found to be of great advantage during 
the recent outbreak of cholera in Euro|>e. and although, as at Marseilles, 
thp mortality in them seemed a little higher tliaii in the city outside, yet 
it is doubtless due to the fact of the a^lvanced stage of the disease wlien 
the pHticnts are admitted, for mild cases rarely find their way to the hos- 
pital no matter how stringent the regulation. In Boston, in the epidemic 
of lSi9. a cholera hospital was improvised, and patients were sent there by 
the district inspectors. The city physician was placed in diarge, and the 
hospital was considered to have been a valuable adjunct to the means of 
prt'veution of the sprwid of the disease. 
I Of the public lauiidriea, there is a Uueloes fcsr tliat tliey may beoome 
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centers for the propagation of the disease, but when it is considered that 
the laundry, if riffhtly managed, is constantly under the eye of an inspector, 
who is responsible for carrying out the sanitary regulations, it is at onoe 
seen tliat such fear is without reason. Tommasi-Cruaeli, who was the direc- 
tor of the Public Health in Palermo in 1866, says that in mana^n^ the muni- 
cipal laundry ** the carts made the rounds and collected aU the infected 
clothing, which as soon as brought was immersed in a solution of chloride 
of lime; we laundried for the poor gratis, but could only manage the 
wiishing for public institutions, as the citizens of the town, fearing conta- 
gion, i-efused to send their clothing to us. The result was that of my em- 
ployees and of my laundresses not one took cholera, while eleven laun- 
dresses washing in the usual manner died.^' 

The instructions of the French Minister of Commerce of July, 1884, 
were full and explicit upon the method of disposal of infected linen and 
clothing, and preventive measures generaUv. 

Body linen soiled by dejections, before leaving the bedchamber, 
were rcc^uired to be plunged in a solution of the "liqueur bleu"* 
for a period of half an hour, then plunged in boiling water before un- 
dergoing the ordinary washing. All clotliing suitable for washing was 
requirecT to be treated as above, but clothing that could not be washed 
was submitted to the fumes of burning sulphur, burning not less than 30 
grams of flowers of sulphur for each cubic foot of air space in the cabinet 
or box where the clothing was suspended, liaving previously rendered the 
air humid. But where the clothing was much soiled, by dejections or 
vomit, it was burned. 

As to the bedchambers of the persons sick of cholera, the carpet was 
immediately washed by the aid of a brush with the "solution blue "or 
with chloride of lime, and the walls also treated in the same way. The 
room was also required to be fumigated with the fumes of burning sul- 
phur as soon as the patients were removed. Twice daily the water-cTosots 
or chainbcr ves.s(»Ls were washed w^ith the solution blue, followed bvasiitu- 
rated solution of the chloride of lime. The infected house wavS pliu-ed in 
charge of a sanitiiry inspector and the regulations strictly enforced, the 
house itself being quarantined for twenty-four hours from the disap]K'ar- 
ance of tlie ease and the completion of the fumigation. Disinfection 
materials were provided free and distributed by the police, and no j)atient 
with ehoh'ra was allowed to remain at a hotel, but was sent imraediatelv 
to the s])e(^ial hosj)ital in an ambulanee kc^pt es})ecially for these eases. 
The disinfiH'ting fluid recommended for general use in immediately disin- 
fecting the vomited matters and the dejections was a solution of 50 grams 
each, in a litre of water, of chloride of zinc, sulphate of co})per and sul- 
phate of zinc. 

I'he ])roper sjuiitixry officer should cause regular and frequent examina- 
tions to be made of the drinking water of the city, and any householder 
dejX'iiding upon a well or cistern for wat(?r supply should have the privi- 
lege of re(j nesting a statement of tlit; healthfulness of the water. 

Personal Prophylaxis. — The individual can do much toward protect- 
ing himself from an attiick of cholera, and in so doing, he is at the same 
time doing much to prevent the spread of the disease, for each single 
case may become a separate center for the origin of new ca^es. 

Fear should be met by fortitude, courage and carefulness; puiic itself 

' Tliis hquid is made an follows: Sulpliate of copper, 50 grams; water, 1 litre. 
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18 conduciye to the onset of an epidemic disease, by rendering the system 
less able to resist the epidemic influence. There is harm in sending 
patients to country districts where the drinking water is derived from 
wells, which in a majority of cases suffer more or less from infiltration of 
orgjanic matter from a pnyy vault, too often near by the well or the stable. 
So it is better to advise patients in comfortable homes to stand their ^ound, 
live as usual, to be temperate, to dress warmly, to avoid overfeeding on 
the one hand, or starvation on the other, to eat regularly, and take regular 
and sufficient sleep, to keep away from promiscuous crowds, to refuse to 
admit any person from an infected house or district, to take no article of 
any sort from an infected house, and to drink boiled water. 

Chamber vessels should be disinfected before emptying them, and the 
ordinary water-closets should be disinfected twice daily during the prev- 
alence of an epidemic. 

It is advised that all funerals be privately conducted at such times, 
and in no case is it allowable to attend the funeral of choleraic victims. 

U sickness occur, at once call a physician in whom you have confidence, 
and in no case trust advertised ^^ cholera preventives,'^ however much 
lauded. 
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CHAPTER XLII. 

"CHOLEEIA HYGIENE AS APPLIED TO MELITABY LIFR 

\ The hygiene of permftiient militar\' statione differR in no essential re- 
elect from that wluch applies to life in ifiolated dwellings and tenement' 
bouees. 

Enlisted men are fumished with clothing, food and shelter by the 
general government. Thiit these three requisites of life are properly pr<v 
\ided, and that no one is dei»rivod of his portion of them, is the dutv and 
constant care of commanding officera Enlisted men when sick and nn- 
sble to perform duty are entitled to the profeseional care of a metlicnl 
officer, who has under his charge a hospital most abundantly supplied with, 
all that is necessary for the welfare of the men of the command. 

It is the dnty of the commanding officer of a post, and of the officera 
immediately in command of troops, to see that each enlisted man is pro- 
tected in the receipt of all bonnty from the government, and that he 
renders the full Etervice in retnrn. It is the duty of the medical officer to 
gnard the public health of the command; to preserve the hy^ene of thO' 
post at the Highest available point, and to cauee, so far as may be in hiA 
power, the destruction of what Sternberg has so aptly termed " our in- 
visible foes." 

A permanent military post should afford an example of cleanliness ia 
all things. Nothing should be permitted to remain in or around barrack>* 
or other buildings which may >je prejudicial to health. Sewer connection^ 
where they enter buildings, should be trapped and ventilated. ConTen- 
iences which require sewer connections should be reduced to a minimnm. 
llormitories should be freely ventilated, well lighted, and during the cold' 
months properly warmed. Water-closets ana iirlnala shonld under no 
cin'umstances bo permitted under barrack roofe. Drains and eewen 
shonld be sufficiently often flushed to secnre a removal of all debris <!»• 
posited in them. A frequent and lavish use of disinfectants should b« 
made. The quarters occupied bv officers should bo subjected to the samv 
careful snpervision as is bestowed upon the habitations of enlisted men. 

The water supply of a garrison should be constantly a subject of ob- 
servation. Water should be had from the very beet obtainable sonrcet 
The condition of supply pipes should be an object of constant rare. When 
necessity compels the use of wat«r from cisterns or wells, thev should bS 
kept in the most i)erfect order, and the greatest care should be had to avoid! 
tlic introduction of any surface washings. When there is the leart 8n»r 

Sicion as to the purity of the water supply, it should alwava be boiled aiu£ 
lter*'d before use. and all members of a command should be enjoined t" 
e only water so prepared. 
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Whenever it is practicable, water-closets should be proTided for the xm 
of all at a military post: they should be connected with the system of 
sewers which should empty in such Dosition as will in no way mterfe^e 
with the public health. 

When it is impracticable to employ water-closets, privy vaults should 
be constructed in such positions as to secure isolation. These vaults should 
be .so cemented as to prevent leakage, be f reouontly subjected to the action 
of disinfectants, and at short periods emptiea of their contents. The dis- 
position of the debris from such vaults should be a matter of careful solici- 
tude. The lines of natural drainage around a post should be ali^'ays a 
matter of care. They should be kept constantly free and unobstructed 
throughout their length. 

The ration of the enlisted man in the U. S. Army is most liberal — it 
is the endeavor of officers charged with such supplies to furnish articles 
only of superior finality. The greatest care should be observed in the 
premration of food in all company kitchens. 

The clothing of a soldier is amply sufficient for all his requirements. 
In no other army, by no other nation, are enlisted men more perfectly 
cared for, and the American soldier is furnished with luxuries unknown 
to soldiers in other armies and to the majority of the working classes in 
any community. 

The chief causes of sickness and mortality among troops are to be 
found more in the individual habits of soldiers than in their surrounding 

Whenever an epidemic of cholera or yellow fever occurs in the vicinity 
of a military post, it is well to cause the removal of troops to such position 
as will free them from immediate contact with the disease. The rules ad- 
vanced by Niemeyer, governing such circumstances, are always good: 
" Start soon enough.^* Go as fer as possible.^' ** Do not return until the 
last trace of the disease lias disappeared. *' Circumstances, however, will, 
especially in cholera epidemics, conspire to prevent the al:^ndonment of a 
niilitjirv ])ost. At such a time a strict system of non-intercourse with in- 
fected or even suspected localities must be maintiiiued. All enlisted men 
should be rigidly confined to the liuiits of the military reservation. A 
cam]) of observation should be established, in which all recruits or soldiers 
received from without should be placed. A watch should be kei)t uix>n 
privies, and any man obli<j^ed to make use of them more than once in 
twenty-four hours should be taken under observation and all subsequent 
dejections b(^ made in such vessels as will allow his condition to be as^^er- 
taiiied by inspection. No enlisted man should bo permitted to eat, drink, 
or slee]) outside his proper quarters. 

While it is advisiible for all persons to be careful in their diet, and 
rigidly to avoid all articles of food that are known to be indigestible, it is 
also uc^cessiiry not to occiusion too sudden and radical a change. Excesses 
of all kinds should be avoided; the digestive apparatus should be encouraged 
to the performance of its duty by the presence of good, well-prepared, 
wholesome food. Whie, brandy, and malt liquors may not only be allowed, 
but when used in moderation are extremely useful in averting those de- 
bilitiiting influences which so often prevent the system from rej)elling 
disease; but their use should be ])ositively intordict<jd whenever undue 
stimulation results. 

It is a w(01-establislied fact that when the digestive organs of an indi- 
vidual are in a normal condition cholera is mrely develojMMl, but those 
whose digestion is disturbed reiidily fall \'ictinis to the disease. Ex])erience 
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I1H8 sliown that B debauch predis^toBes to cholera whenever the diseaei' is 
epidemic; ftnd yet all dninkftrds iu a cholera-infected community do not 
take the disease. Exceptions simplj' prove the mle. Water being the 
vehicle by which cholera is most actively distributed, should, before being 
taken for any domestic use, be boiled (and ebullition maintained for ut 
least thirty minutes), and when cool passed throngh a filter. 

The surveillance exercised should be constant and far-reaching. A 
CBBOof cholera occurring within the hmits of any military command Khould 
luul to the adoption of immediate and active measures to Mtamp out the 
diaeaee. The patient should be at once placed in a comfortable but iso- 
lated portion. Everything belonging to him and which he has had in 
use before coming into the hands of the medical officer, as well as t'vcry 

Slace at which he is known to have been present since tlie inception of the 
iseasc, should be disinfecti^. All his excreta (vomit and dejections) should 
be received in vessels properly prepared. The surface of his body should 
be occasionally bathed in the disinfecting solution: and in a fluid of the 
eame character, the hands of attendants and the various utensils emploved 
about the case should bo fret^uently washed, fl'hen access can be liad to 
a i>erfocted line of sewers wliich empty into a rapidly flowing stream, the 
various fluids (largely mixed with disinfectant) may be thrown into the 
newer; but where sucu sewer at any portion of its course has a cesejiool as 
the recipient of its contents, then deep and narrow pits should be dug. and 
into them the fluids should be emptied. Everything belonging to and in 
use by a cholera jiatient should be thoroughly disinfected. If articles of 
clothing or bedding are to be destroyed by fire, Ihey viustjirsl be retiitered 
inert by diMnfeetion,' tli^n burned. Should it be necessary to bury the ex- 
creta, the bottom of the pit before recommended should be covered with 
crystals of sulphate of iron and chloride of lime in balk; and upon this 
mass the disinfei-ted fluids should bo thrown. Each time a bucket of the 
latter is emptied a sufBcient quantity of fresh earth should be thrown 
upon it, and before final closing of the pit a solution of sulphuric acid in 
the proportion of four ounces to a quart of water should be placed uiJoa 
the mass. Then the pit should be securely covered with earth closely 
pocked and raised some inch^ above the surface of the surrounding ground. 
It ia very important to remember that all the dejecta of a cholera case 
contain the seeds of the disease, and tliat tlie infectious principle is not 
confined to the rice-wat«r passages alone. It is a matter worthy of careful 
consideration whether the passages before and after tlie stage of rice-water 
arc not the most virulent. TImy should be treated as if they were. In 
these latter days long and exhausting marches of troops but seldom occur. 
In changing station the services of common carriers are most frequently 
called into requisition, and, of these, railroad lines have absorbed tbo 
ttnflic almost to tlie exclusion of water-transportation. In each cholera 
epidemic which has visited the United States, steamboats were the most 
active agents in distributing the disease to moving bodies of troops, and 
of introducing the disease into (lermaneutly garrisoned posts. I'ormerly 
bodies of troops destined for Texas. California, or the Xorthwest Tern- 
tories made the greater portion of their journeys by water transportation, 
and the long cholera epidemic from which the army sulfered from LS48 to 
185C WHS undoubtedly due to their constant conveyance on the Misais- 
nppi, Ohio and IVIissouri river steamboala. 
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But a few years ago the Missouri riyer was the boundary line of civili- 
zation. From the nver posts to those on the extreme frontier, long and 
tedious marches were maae, over territory where now great trunk lines of 
railroad whirl troops in as many days as formerly would have required 
months. 

But a few years ago the transportation of subsistence stores, clothing, 
and camp equipage was accomplished only by wagon trains. Sick teamsters 
and other tram-employees not infrequently were carried on the wagonB 
containing clothing or food. These trains were often months upon the 
road, were constantly halted upon old and often-used camp grounds, and 
were frequently the carriers of infectious diseases. Now, the same clasB 
of articles securely packed in freight cars are delivered at or comparativel? 
near most army posts, and the transportation used in the absolute de- 
livery at the post storehouses is that which is under the constant super- 
vision of the military authorities. 

The advantage gained to the army by this new system is very great 
Healthy recruits are no longer sent from healthy depots to contract epi- 
demic cholera on either ocean or river steamers; for, in spite of the asser- 
tions of Pettenkofer, ships do become cholera-infected, and do transmit the 
disease to individuals wno come upon their decks in absolute health. 
A{)art from the fatigues of long marches, troops are no longer liable to be 
temporarily encamped on old and infected grounds where they may receive 
the cholera poison. No longer are they the agents in the diffusion of the 
disease to isolated communities or to other bodies of moving men. 

The experiences in the United States of all cholera epidemics from 1833 
to 1873 can scarcely be reduplicated. The disease m its every type re- 
mains the same, but the liability of contact on the part of troops has been 
materially lessened. But while the probability of troops coming in con- 
tact with and becoming infected by cliolera has been greatly lessened, still 
by the increased facility and rapidity of railroad travel the possibility of a 
wiilo-spreiul dilfusion of tlie disease has been considerably enhanced. In 
the xVnierican Practitioner for Au^^iist and Sept(»mber, 18T4, I endeavoreil 
to call attention to the marked af^ency of common carriers as ])orters of 
disease. In the '' History of the Cholera Epidemic of 1873 in the I'^nite<l 
States," ])ublishe(l in 1875, 1 again endeavored to present the subjc^ct for 
consideration; and I wonld once more press the same view. On cholera- 
infected steamers, when? either passengers or crew can gain access to the 
mass of merchandise transported, the diffusion of cholera may be wide- 
spread and tnf/.sfrrious, AVlio can sfiy what results may not follow the 
voiding of one cliolera dt^jection on a box of dress-fabrics (of any kind), 
or on a bale of cotton; and yet the 0])ening of one or the other may occa- 
sion a serious local e])idemic of the (lisease, which might be advancinl as 
another insUmce in j)roof of the ground -water theory, or some equally ab- 
surd view. 

If the excreta of individuals suffering from cholera are the active agents 
in th(» reproduction of that (liseas(\, has not the common carrier who 
trans])()rts an individual suffering in :niy stage of that diseiise over two or 
three hundred or more miles of territory in a day a very active agencv in 
'* sowing the seeds'' of cholera? The limited express which leaves New 
York each morning traverses the long distance to ('hi(;ago in but a little 
ov(T twenty-four liours. Su])])ose a single individual on that train has 
choleniic diarrhoea: who can answer when, and where, and how often his 
deje(»ta are sown broadcast? It may be in an uninhabitiible loc^ulity, but it 
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M jost M likely to bo on entering bodic town or village, or they may be 
thrown tipon tlie door-sill of some outlying farm-houee. 

Below the saloon end of each car there should be & tank for the recep- 
tion of all exert.' niL'ntal matter, containing an active dJGinfeetaat, and at 
fixed points along all railways these tanks should bo moved and emptied 
by trained employees. Could this be accomplished, we would hear less of 
mysterions outbreaks of cholera, which can only be accounted for on 
" endemic " theories. 

While long marches are no longer H necessity in the movements of 
troope, it by no means follows that the United States soldier is no longE?r 
liable to duty in the field. In the exchange of station from one depart- 
ment to ouother, the march is still made. This is especially true sa to the 
mounted regiments. In many instances mihtary posts are located from 
one to two hundred miles from the nearest railway. On the frontier the 
depn^tions of hostile Indians occasionally demand extended and pro- 
longed field operations. For the instruction of troops in field duties, sum- 
mer campaigns arc frequently made. 

Should cuaes of cholera occur among troops in camp or on the march, 
the fumo lino of management as lias already been indicated should be ob- 
served. The hospital camp should always be at a convenient distance to 
tho Wward of the main camp. Deep narrow pits should be dug to re- 
ceive the excreta, and it should always be a matter of great care that all 
privies, for lite loell and for the sick, should be so placed as to prevent the 
poaaibility of infection of any wells or springs in their vicinity. Ko matter 
what may have to be abandoned, a sufficient number of ambulances or 
w^;oRS tihnuld be provided for the transportation of the sick. If po^ililc, 
the daily march ehould be made. The mnrnk of the command is ])re- 
serred by action; a daily change of camyt-ground is a daily removal from 
theoholem germ that has escoped from the liuman body, for this {al- 
tbongb they may be told that the germs have been destroyed bydisinfect- 
tiots) is greatly iircaded by the soldiers. It is well to avoid in u march 
tho ordinary line of travel. The simidest case of diarrhoea should bo 
taken from the ranks and placed in the hospital wagon, and every such 
cuae should be pluceil under treatment so soon as it is discovered. 

Before leaving a camp-ground it should be a mutter of solicitude that 
nothing is left which by any possibility mav convey the disease to those 
who may follow. After tho line of march U taken np and all have left 
the site, a police party sliould inspect every portion of the ground. They 
should see that every pit is securely disinfected and soUdly covered: anS 
debris, no matter oi wliat olmracter. should bo either burned or buried. 
Ik-fore each dav's use the ambulances and wagons should be thoroughly 
washed with ifisinfetting fluid. At the rear of the column a sanitary 
detail should marcli. who should inspect the dejecta of any mau who may 
have oocHsion to fall out by the way. Even a solid, healthy-looking de- 
jection should be treated witli suspicion, and should receive tlie disinfect- 
ant before being buried. 

Men should under no circumstances be permitted to leave the ranks 
for drinking-water. A supply which has been boiled and strained should 
be carried on the march; and it is advisable that the men carry cold tea 
in thoir canteens. 

Tliere remains but a consideration of the disposition which should bo 

made of cholero-infcctcd fabrics. That all inanimate objects, especially 

I woolen and cotton fabrics, can and do act as storehouses of the speotfio 
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spcds of cholpra hiia been so Often proven that it is not now nec^sarr to 
rcitenito the fuct. 

Among Bokiierg the articles npon which mich n fixation oan occur are 
all articles of clothing, blankets, bed fnmitnre ami tents. After use uUmt 
a patient attJicked with thediseaee, it is in my opinion unsafe to continue 
any articles in sorvico, even shonld a rarcftil disinfection tinve been at- 
tempted. Each and every article which has come in contact with cbolen 
sick should be thoroughly treated with disinfectants, dried and finaiJT 
destroyed by fire; on the subeidence of the epidemic. This advice is bnwil 
ujmn experience in past epidemics. It is a radical opinion; hnt when 
epidemic cholera comes to Do treated byradicai measures alone, whenthcw- 
rius impracticable in all their proportions, and which are peruiiitmt in 
eimpl y tor personal aggrandizement — give place to radical and practicable 
procoiures — Epidemic Cholera will be unknown ujiou the American C'on- 
tinoiit. 

How shall a ease of cholera be managed when it develops npon a rail- 
road tniin in motion ? To allow the dejecta of such a patient to bo emptic-d 



upon the road-bed is criminally to assist in the snreaa of the disease, 
otlier veBSols being at hand, the coal box, one of which lined with ziiio w 
shonld be brought into re<]nisition, and each disclmrge iuti) 



it should be covered with ashes bronght from the engine. At ttie flret 
station reached, the patient should be removed from the train and placed 
in reliable hands. A supply of disinfecting agents should be obtained; the 
contents of the vessel employed to receive the dejecta should be actively 
treated with the germicide and buried; the car which liad been occupi«3 
by cholera should be washed with the d^infecting agent, and dnring the 
remainder of the journey be fully ventilated. Every window should be 
open so that the air contained by every portion may be constantly chaugeiL 
It is imperative that the excreta of a chclera patient leave the car with, 
not bcfort", the patient. 
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CHAPTER XLIIL 

GENERAL THERAPY AND THE TREATMENT OF THE DIFFERENT 

STAGES OF AN ATTACK. 

General Remarks. — It is siife to assert that in no other disease have 
the remeilies employed and the general metliods of treatment been more 
numerous, than in the attempted cure of Asiatic cliolera. Some writers 
have manifested surprise and dismay at this bewildering state of affairs. 
It is only too true tliat an examination of the results achieved by the most 
intelligent therapeutic efforts is far from encouraging. Yet there is no 
just ground for the expression of surprise that countless remedies should 
have been tried and recommended in the treatment of the disease. On 
the eontrarv nothing would seem to be more natural. For, on reflection, 
the multiplicity of counsel regarding the therapjy of cholera must appear 
to be only the inevitable consequence of advising action in accoroance 
with the extremely divergent views held concerning the nature of the 
disease. Again, the lack of success that lias necessarily attended all efforts 
to ssive the doomed, or cure the incurable, is in a measure responsible for 
the suggestion of the most extravagant and ridiculous means of attaining 
this end. Indeed the whole history of medicine abundantly exemplifies 
the rule that, the further removed from human ken and power a disease 
may be, the greater will also be the number and variety of agents recom- 
mended for its positive cure. If the subject were a less serious one, it 
would be quite amusing to scan the absurd notions that have arisen, and 
still arise, whenever epidemic cholera makes its appearance in our most eivil- 
iztnl countries. This applies not only to the pardonable popular fallacies con- 
cerning it, but to theories and recommendations emanating from the 
ranks of the medical profession itself. Stille alludes to a number of such 
views in the following way: 

Cholera tias never prevailed in any country without giving rise to extraoixlinary 
theoreti(!al and practical divagations. One* physician in the earliest American 
epidemic gmvely pro|)osed, as the best mode of checking the diarrhoea, to plug* 
the anus with a soft velvet cork. Another, in Enghind, suggested that the " blooil 
niay be kept circulating by putting tlie patient on his ba<.*k on a bcxird and kee|)- 
ing up a rocking, see-saw,'to-and-fro movement from eighty to one hundreil times 
a minute." Another had the revelation that the disease is essentially a ** paralysis 
of the sjTiipathetic nerve and want of performance of the organic functions, with 
deficient vitality of the mucous membranes," and that its proper rtMueilies ai*e 
"bleeding, turpentine, and cool drinks, without heat and stimulants;" and to 
this remarkable doctrine a well-known physician gives his adhesion, thus: "Tlie 
cause, I firmly believe, is a union of the poison with the sympathetic." * Wen^ 
not the evidence so palpable, it would haruly be believetl that such in*ational ide;is 
should have been published c<^)ncerning a disease whicli had then been under ob- 
servation by the whole medical profession in Europe and America for more than 
tliirty years, and in Asia for a much longer period. 

» Times and CJazette, Aug., 18C6. p. 209; ibid,, Nov., 1866, p. 55& 
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To this Bliort list a (fw other views, nioro recently propoundeil, niiiT 
be added in further iUastration of the Bubjoct. Ihus Dr. Grotiii*. '■ 
former naval surgeon, who was decorated for his sorviees during the eni- 
demin of 1865-66, and who appears to have an irrepressibly facetious veiii, 
thinks that cholera is a disease characterized by a little colic and djarrhos, 
and a vast amount of fear. ' 

Hence this learned gentleman, in alt Berionsnees, advisee patienta in the 
algid stage of cholera simplyto react from their fear iind colic and thus to 
turn the crocotlile tears of the expectant heirs into genuine grief. For lia 
IS convinced that, a^ a rule, cholera is a bad joke invented for the tt-rror- 
ization of mankind. It seems incredible that Buch extravagant Doneens,' 
should be published by physicians who have enjoyed the privileges of a 
liberal education. Yet examples of this kind might be muItipIietTalmoK 
ad libitum. 

Take the following etatenients, made by an Italian, who proves, to hit 
own satisfaction at least, tluit cholera 

is nothing mora than o. cimeequEDoe of the displacement of the worms of whidi 
we are made up. A sudden fear, an indigestion, or onj" other disorder ivhirli sliaha 
but does not kill the deUcalc ninss of n-onns, will arouse them, and tliey, leftvin; 
thoir normal place, will nsaail and siilTocale the patient, as freuuent); huppcus id 
numing children. The ric« pup diHchiLrgvs are nothing else but a. macs ol snuUlo' 
worms witJi their exci^tft, triturated bytlie current at the lar^r worms whidi 
assail tlie helly, stomach and throat. Tlie greater or less intensity of the assault 
is proportionate to the greater or less intensity of the disease-, and hcniv the 
cholerine, the cJiolera. and the cholerune.* 

In accordance with this brilliant etiological conception of the disease, 
the inventor tliereof proiwsea the use of " remedies to pacify and replace 
the worms, aud to kill tliose which are enraged when tht^y threaten our 
lives with deadly assaults, viz, : For uholcm and cholerine, strong coSee^ 
olive oil, rum, bitter decoctions, etc. For the c/ioisrom tku same . - ■ } 
according to the strength of the patient." 

A recent French writer, SI. Alliot,' defiin's vholora i(.= iiii (ililitcration 
or chemical muditii.-atioii of the metachemii'al f>^i>]ii.<.- (ih'I'voum or clwlrii' 
fluid) which constitutes the vital principle of man. Such being the case 
the proper remedy is pilocarpine. This may not appear to be quite logical, 
but it is certainly very amusing. 

From this digression we turn now to the serious consideration of the 
best means at our command for a rational treatment of patients attacked 
with the disease. And here, at the very outset, we would ask the reader 
to remember that the power of drugs to influence an affgravat«d attack 
of Asiatic cholera is often nil, and at best esceediugly limited. But is 
not the same thing observed in other truly malignant diseases, as well as 
in accidents that liave disabled some vital organ? We must not ascribe, as 
has been done, the occasional marvelous recovery from cholera to any cura- 
tive effects of the jMirticular medicinal agents employed in such exceptional 
cases. Enlightened physicians, all the world over, freely admit that certain 
grave typos of fever, some attacks of malignant scarlatina or diphtheria, may 
BO quickly and completely overwhelm the system, as with a deadly venom, 
that the agency of drugs, even when combined with the most judicious geu- 

-LaVerite sjir le Cholera. Precautions d prendre pour evitersflrement le fleau. 
et moyens radicaux pour le eiierir. Brussels, 1884. 

' Quoted froiii nn Italiun Tetter publiwlied in the Chicago Medical Journal and 
Ebcaminer, January, 1835. 

■Tnut«ment du Cholera par la Pilocarpine. Paris, 18S4. 
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vTii\ managpment, is utterly impotent to elTpet a cure. And lot us nnt for- 
get Unit tliere ia uo dlsuoee which, in its malignant manifcHtations, acts with 
greutvr energy and spcpilie'- virulence than Asiatic cholera. It cannot, 
thorefore, be justly c^netrued as a reproach to the science and art of 
modicine tliat we liave no ppwer in such ca^ee of stemming the tide that 
hurries Iho patient to an inevitable doom. 

liaving thus franklv acknowledged our helplessnesa with reganl to the 
woiBt typws of the disease, we must on the other hand emphatically 
aet*rt our power to deal succesBfully with cholera in its earliest and mildest 
manifestations. It is true timt oven here our power may bo limited, hut 
to dispute it completely would be as much of an error, as to claim it with 
regani to the graver attacks of well-marked cholera. 

At this point the question naturally arises, if cholera is a specific dia- 
iiise. dependent upon the invasion of intestinal parasites, why is it not 
[■ciseible to abort an attack hy the early emplovmeut of parasiticides. 
There arc several answers to this querv. 'in the tSrst place, assuming the 
Until iif the micro-parasitic doctrine of cholera, it lias been shown by Koch 
and others that the destruction of the specific bacilli within the intestinal 
canal is, in the present state of our knowledge, impracticable. For it 
woulil in most cases necessitate the emplovraent of drugs that would prove 
He surely fatal to the host as to his parasites. ' Again, as for example in 
trichinosis, by the time the ^inptoms of an ini'osion make diagnosis poB- 
eihle. tho fatal harm may be alreadv accompliahed, and the most [wtent 
parasiticides would then arrive too late, without wishing to discourage 
too much the continued search for a specific against cholera, it may be 
well to remember that, should one be discovered, it would fail to check an 
attack of the dismvse except when employed suflSciently early to prevent 
the very minptomH upon which, in most cases, we base our diagnosis of 
this malady. 

Semmola ' has recently published some suggestions regarding the man- 
^(ement of cholera that have a direct bearing on the i^uestion under dis- 
ctiAaon. He boldly states his conviction that the parasitic doctrine can 
never be taken as the point of departure for rational treatment. For. as 
intimated above, apart from the difficulty of using enough of a sufficiently 
strong pumsiticide to kill all tho microbes, their poisonous action 
(ptomaines) is already accomplished by the time we have positive svnitK 
tomatic indication of their presence in the human body. Indeed Semmola 
goes so far as to state that the diarrhfea of cholera, instead of being due 
to tho local and primary visitation of the microbes, may be regarded as 
■the first result of poisoning of the nerve-centers and alHlominal 8)'mpu- 
thetic, which have an undeniable influence over intestinal nutrition and 
circulation. He thinks it probable, also, that in cholera there occurs in- 
testinal absorption of the poison generated by tho microbes, which, enter- 

' It is of cnurse possibk that future rfseiuvh nmy proviile us with some iigi^nt 
that. Willie a re!ioJ>V |HLi-aailicide, may be devoid of tojtic properties so far as ilio 
liuiuun beiuif is ooocernvU. 

Tlie ililule mineral acids are rem^ies which liave a lar]^ eupweuce in Uieir 
favor, and rest also un ou apparently souud ttitiureticiU buais. Weak L-hluriue 
watnr may also be tliout;lit oU and it is. of iTOurse, possible to pve comnivu sub- 
limate so dilute US tn be barnlless. But even it these remedies kill germs we must 
ratnember thal^riiiiciiles ore not antidoti^ to ptomaiofis ami like pobtons. 8ec 
alM Dr. EKerabtux's urlii'Ieon Intenml Oisinfec-tioD. in tbp prnvding put. 

'NouveUrs Retail ere has thempvutiijiiiu sur U cholera aaiatique, in Bullntia 
' ~ \ de therapeutique, Decenih«r lH, 183i, p. 48S. 
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ing the circulation, acts successively upon the various nerve centers, 
presiding over the functions that are observed to become progressively 
aisturbed. 

For him it is certain that all anti-parasitic remedies hitherto recom- 
mended, amount to nothing more than ** scientific charlatanism/' The 
" quinine " of cholera, if the term may be used, has not yet been dis- 
covered, and Semmola thinks that it is not likely to be found bv labora- 
tory methods. Still, he believes it is a great mistake to confound paludal 
with choleraic infection. And certainly the exhibition of anti-periodics 
in choleni is useless, and the reported cures are readily explained as errors 
of observation. 

In view of the difficulties briefly alluded to in the above, it is doubtless 
a legitimate question whether treatment by drugs is indicated at all in the 
management of cholera-patients? This question, as already intimated, 
must be answered in the affirmative. And this, too, in spite of the ex- 
tremely pessimistic views entertained by some writers of extended experi- 
ence. 

As long ago as 1847 Parkes * wrote as follows: " No medicine has yet 
been found which can counteract the changes in the fibrine, and nul- 
lify the first effect of the choleraic virus in the blood. The antidote to 
this tremendous vims has not yet been discovered, and the resources of 
modern European science have opposed its destructive action with as little 
effect as the untutored efforts of the most barbarous nation to whom its. 
ravages are known. The efforts of European science have indeed, it appears 
to me, in many cases proved hurtful. The attempt to cut short the 
disease, and to rouse the system from a state erroneously compared to de- 
bility and to exhaustion, has certainly often accelerated the progress of 
cholera. It is a most important practical point that cholera runs a certain 
course; when the algid symptoms liave once shown themselves, a case 
cannot be cut short; even in the mildest forms, warmth does not return 
nltoi^otluT for a long time, but when the disciuse has reached it*^ acme tli«^ 
pilitMil is invariably seen to remain for some hours in a peculiar st^ito, 
(luring wliich ti nu* nature seems to be gradually repairing the injury which 
has been done. 'J'lierol'ore when a person is cold and almost puls4»less, 
with a heart embarrassed and a respiration nearly arrested, the attempt 
vioientlv to rouse him from this state bv strono: stimulants, bv warmth to 
the surface, l)v continued frictions, or bv measures of a like kind, seems 
to nie to be i'ound>Ml altogether on a misjipprehension.'' 

There is no ^rainsavine: the truth of much that is contained in the 
foregoing quotation. As illustrative of opinions also partiiking of a de- 
cidedly hopeless character, Ave may cite some stiitements quite rec'ently 
made by l)r. 1). H. Simmons,'^ who lias had a very large experience in the 
treatment of cholera in many of the countries of Kastern Asia, from Ja])au 
to India. He i)oints out that the statistics of tlie late epidemic in Euro])e 
show a mortality of 50 per cent. His own statistics of the mortality in 
Asia give the same average rate of 50 per cent. In the former case the 
majority of the ])atieTits received treatment directed by men well informed 
concfTuiTig all the remedial agents known to modern scientific medicine. 
In the latter class, however, not one })atient in a thousand was seen by 
physicians of the Western school. \\\ fact great numbers of them were not 

' R(\sejirclies into t lie Patlioloicv and Treatment of the Asiatic or Algide Cholera. 
By E. A. Park.'s. M.D., London: 1847, p. 208. 
•^ Tlie Mt^dical Rec(»rd, Marcli 7, 1885. 
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riaitoi by the doctors of any sfhi»l. preferring to put their trnst in charma 
and prayera to tlieir variouB divinities, having from long experience had 
quite as much reason for belief in the enrative power.s of one as of the 
other. He thinks it ia not necessary to add the moral to the above. 

So long ago ae 1865 Velpeau ' wrote as follows; " It is not impoasible 
that n notable number of cholera patients recover without remedies or 
specifics, and in Bpite of them; and the proof is that in all epidemics — in 
the violent one of 1832, as well aa thotie of 1849 and 1654— more than one- 
hnlf of the cholera jntientB have recovered — have recovered by methods of 
treatment most opposed and various," 

Againet such views, the unqualified acceptance of which would con- 
tra I uoiraK^ all medical interference, we maintain that accumulated clinical 
eijieriemre of an unimpeachable kind makes it appear extremely probable 
that the early stages of specific cholera are amenable to treatment. Dr. 
Iicnie' goes so far as to state that "a very large proportion of even the 
severest cases of the disease may end in recovery if the proper medicinal 
treatment ia early resorted to, and our profession can pomt with pride to 
its success in promoting a coiivalescence, or, at the early stage, in prevent- 
ing the violence of the disease from killing the sufferer." 

So that, while strongly deprecating blind interference, we nevertheless 
hold that the physician is not jiistltied in merely folding hie hands in re- 
signed inaction, in the face of this nnpromising disease. Therefore when 
c^led upon to assume the chaise of a case, even in tho advanced stage of 
the attack, his counwl muat not be withheld on the ground that notning 
will avail. Death alone can command a cessation of honest effort to rescue 
the poor sufferer from his imjwnding fate. Though fully convinced that 
his oest endeavors are likely to prove futile, duty clearly demands that 
the physician do all in liis power to assist the victim of cholera, in the 
SAme way that he would uuhesitjitingly assist a sufferer from any chronio 
form of incurable disease. If he cannot stay the morbid proceiss, he has 
at least some power to relieve suffering, assuage anxiety, aud stimulate 
failing hope. 

Up should be careful not to make the mistake of the good Kentucky 
doctor, who when grievously importuned to prescribe for a cholera 
iwtient in apparently hoiielesa collapse, added to liis prescription '" to bo 
^ven every hour until he dies," and found his patient almost convalescent 
at his next visit. (Peters). 

The Treatment of Premonitory Diarrhcea and Cholerine, — 
Under this and the following heading we propose to sketch such a gencnd 
plan of treatment as we conceive to be in accordance with our prtisimt 
Knowledge of the disease, but which is above all things supported by 
rational clinical empiricism. This may be profitably supplementMl by 
some account of particular methods or reme<lies that have receivwl tho 
sanction of authority, or whose claims to recognition have been warmly 
urged, more ])articnlarly during the recent European outbreak. 

In the prevalence of an epidemic, the enfest rule in practice is to treat 
everv case of diarrhtea, no matter how slight, with the utmost care, and 
<m ihe principle that it may be premonitory of a grave attack of .\siatio 
cholera. It goes without saying that the physician must studiouslr avoid 
causing nnnecessury apprehension, or sprtiading alarm among his clientele. 

' I.'Abeille MWicule. N.>veinl..T 18. imx 

•Tli« NVw Yofk Mi-aii-ul Juurma. Ffbmory 31. 1885. 



Yet by exercifiing the neeesBiiry amouut of tact, the families compoeing 
his practice may be informed of tho urgent necessity of attending imm^ 
diately to the most inaigniflcaiit intestinal derangements, that ordinnriiy 
might he disregarded. 

If sliglit diarrhcea occura and is clearly traceable to errors or excess in 
eating, and if there is reason to helieve that undigested food is tstill irri- 
tating the bowels, a mild laxative, such as cjutor-oilor the usual suite witk 
a little opium, may ha safely given. No possible harm can result from & 
single dose of an unirrititting mxativo. And even shoiild the sequel show 
that the utsu was ono of eholernic diarrhota, the physician may rest assured { 
that the attack was not aggravated by his remedy. No sooner has the 
laxative pr<«iuced its eSect of removing the offending matters, than ang 
persistence of diarrhcea should he followed by the prompt administration 
of opiates in small or moderate doses, repeated at short intervals If 
there is no distinct evidence pointing to the presence of irritating bowd 
contents, the preliminary laxative is contraindicated, and treatment hy 
opium may be at onoe begun. If the distress is gastric rather than iut««- J 
tinal, an emetic doseof ipecac is a preliminary measure of undeniable ad- 
vantage. In fact Briquet, I^ugier and Ollive, and*cinite recently Fabre, I 
commonly employ this drug, and warmly recommend it not only in the 
premonitory stage of an attack, but also after the difieaec has actually | 
begun. _ . . I 

Fabro 'uses it even when grave phenomena already exist, provided the 
tongue is coated sufficiently to indicate gastric derangement He remarks I 
that it is surprising to witness the calm tliat follows the vomiting, to ob- | 
serve the pulse rise, a moisture bedewing the limbs, the cramps cease, the I 
countenance lose its pinched appearance, and the general oonditjon of the I 
patient improve. Saline emetics are, however, universally condemned, J 
and without sliarii^ the sanguine views of the French writer just cite<l, i 
it mav yet be worthy of remembr&nce that when an emetic is a<lvisub1& ' 
our choice should fall upon ipuLwacuanha in preference to other Bimilarly 
acting drugs. 

But to resume: A few drops of some mineral acid (nitric, or hydro- 
chloric, but preferably sulphuric) largely diluted with water and taken 
frequently, may be added to the treatment by opium; not merely in the 
hope of destroying, as Macnamara and many others believe, "the Bpecitic 
cholera process gomg on in the intestinal canal," but because it is grateful 
and sligntly astringent, and also for the purely empirical reason tluit 
patients have seemed to be benefited thereby. 

More important, however, than tho use of opiates and acids, even 
at this early stage, we hold to be the general regimen of the patient. He 
should bo instructed to cease all work at once, if possible to oat and drink 
nothing for several hours, and to lie dow'u either m bed or on a sofa, pref- 
erably between blankets, with a fiannel bandage applied over the abdomen. 
A well-aired room, in which an equable temperature is maintained, should 
be provided for the patient's occupancy. Bland fluids, such as egg-water 
or mucilaginous decoctions, also soaked toast, gruels, farina, rice, may be 
allowed, if after about eight hours of rest and abstinence there is no return 
of tho diarrhoau. Beef-tea and all concentrated meat broths should be 
interdicted, even those premred with muriatic acid. For several dare 
following a warning of this kind, the patient should be directed to strictly 

' Traitement du Clioleni. Lecons toites pai- le Frofesseur A. Fabre. Marseilles, 

1884. - 
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rpgiiliito his diet, and carefully uvnirl all fatigue and nervous portiirliation. 
Should the diarrbcea return after a number of days, he muiA once more fast 
and rcjjt as before, and again only gradually venture on returning to Ids 
norma) di«t 

This simple line of treatment is the most rational as well as successful 
mode of deanng with the mild diarrhceal manifestations that are so fre- 
quently seen during the prevalence of an epidemic It Is true that it will 
not always be poseible to indacc, for example an active bUBiness man to 
carry out meaBures timt entail a certain amount of discomfort, and n©- 
oesBitate absence from his "office" for hours or even days, YetobeOience 
to the above advice should bo strenuously urged, and in a large proportion 
of casea will meet with little or no opposition. 

Regarding the preftarations of opium, it is best to use the tinctures e.o. 
laudanum or paregoric iu preference to powders, pills, or any of thu 
alkaloi<ls of the drug. In some cases it may be advisable to combine an 
astringent with the opium, but generally laudanum alone, or in strong 
pepiwrmint water, is preferable to such combinations. Kino, catechu, anu 
tannin afe among the moat serviceable dm^ when astringents are required. 

Maenamara was in the habit of distributing "cholera pills," among 
the well during the prevalence of an epidemic. Each pill contained a 
grain of opinm and two grains of acetate of lead, the directions being 
that one be talccn every hour until putting stops. It is certainly adnsablo 
in times of cholera to liave bureaus, offices, factories, schooU, and iDdet>d 
all places where people congregate, supplied with somo simple opiate, so 
that the first manifestations of diarrhrea may be promptly met by appro- 

C' ,te medication. Of course the medicine should he placed in intelligent 
ds, and each bottle or pill-box, must be labeled with explicit directions 
for use. 

For children and very delicate persons paregoric is preferable, as all 
the spices and aromatics are germicides. Laudanum, if distasteful, may 
be given in peppermint or some other aromatic water, of which aq, menth. 
virtd, aq. carui, anisi, allspice or cloves are not to be despised. In other 
cases a solution of morp^iie in acidulated water, or in aromatic water, may 
be more useful aud acceptable. 

Dr. Fergus,' of Glasgow, had a number of rules drawn up and hung 
in prominent places of umt city, during the prevalence of cholera there. 
They contain jpractlcal suggestions, as applicable to-day as they were then, 
and are therefore here reproduced, with certain changes that have sug- 
gested themselves to the editor. 

1. Do not be afraid of cholera, or make it the topic of conversation. 
Fear and all the depressing passions are injurious. 

2. Do not take brandy: it is not a nrevcntivo, and it does harm by 
disordering the action of the stomach ana bowels. 

3. Do not make any change in your usual diet> if it is simple and of 
easy digestion; take it moderately, and at re^ilar int^'rvais, as long fasting 
is injurious. Carefully avoid excess in any iiitoxicatlDg beverage. 

4. Avoid excessive fatigue. If overhc»t(«i, beware of anv sudden chill, 
and Boe that the skin is kept comfortably warm. If the disease appears 
in winter, much beneUt may be derivi'd from wearing a flannel belt rouud 
the body, covering the stomach and bowels. 

5. As soon as cholera appears in a town, a bottle of acidulated Bolutios 
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of morphine or laudanum or paregoric, and a graduated measure should 
be kept in every house, place of business, factory, or wherever, in feet, 
there are a number of people gathered together. Persons traveling should 
always have it with them, easy of access. During the prevalence of an 
epidemic, one intelligent person in each factory, etc., should take charge 
of the health of the inmates, acting in the quasi capacity of " house- 
physician, '' and urging all under his or her care to at once attend to the 
slightest relaxation of the bowels. He should warn them that absence of 
pam does not signify absence of danger. 

C. Should the slightest diarrhoea occur, the individual so attacked 
should receive at once the appropriate quantity marked on the bottle as 
corresponding to his age. The person attacked should be at once con- 
sidered a patient, and conveyed home, placed in bed, and kept warm. If 
chilled, warm water bottles should be put to the feet. If the first dose of 
the ** cholera mixture" has not checked the looseness, the patient should 
take a second after an interval of from one-half to one hour. A flannel 
cloth dipped in turpentine or essence of peppermint may also be placed 
all over the stomach and bowels for from forty minutes to an hour; or a 
large, soft, warm poultice of linseed meal and mustard for one or two 
hours. Medical assistance should be summoned if the diarrhoea has not 
promptly yielded. In the meantime a third and last dose of the medicine 
may be taken, one or two hours after th^ second one. 

7. It is well for the patient to remain very quiet, preferably in bed for 
two or three days after the diarrhoea is checked. This is to be strongly 
urged, for the patient often feels so well that he objects to remain in bed. 

8. To relieve thirst, a piece of ice may be given, or a mouthful of iced 
water, or plain soda water. In some cases, even more fluid can be taken at 
a time; but it should then be directed by the physician. All food should be 
abstained from for from fifteen to eighteen hours after the medicine has been 
taken. Afterward the diet should for two or three days consist of such food 
as rice, sago, arrowroot, Indian corn flour, tea and toast, and similar bland 
substances. About the third day broths, cliickep sou]), or beef tea niav 
be taken. CoTidiments, such as pepper, salt, cinnamon, etc., arc useful'. 
Green tea is more astringent than black. 

9. TJicsc rules an' for the first stufje. and for it onlij, nnmelf/, the diar- 
rlia'ct. If a person has neglected the first warning, aiid is in the second 
stage, having cramps, vomiting, and stools like rice-water, without smell, 
the patient should, until medical assistance arrives, be ))laced in bed 
between blankets and surrounded Avith bottles of hot water. He may 
receive a little ice or an occasi(mal mouthful of cold water. The limbs 
may ho rubbed, hut not too violently, with some liniment, quickly pro- 
curable.' Xo medicine is to be given until the arrival of tlie doctor. 

11* the invasion of cholera is not preceded by the mild manifestations 
of simi)le diarrho-a, but l)egins at once with watery ])urging, the al>ove ])lan 
may require certain moditications and additions that must necessiirily 
aL^ain varv with the abruptness and severitv of the onsc^t. In order to 
insure quiet, overcome pain, aiid perhaps Cjuickly inihience the boAvels, it 
is best to admiTiister hv])0(lermieallv from six to fifteen minims of 
]\[agendie's solution of morphine. If it be* found desirable to maintain the 
action of the drug, laiulanum in spice water, or paregoric, may then be 

' If tlieiv is lime, an o|)ium liniiuont niuy he made with one or two ounees of 
lautlanuni. our ounce of s(>a}> liiiinirnl, and an ounce or two of colog"ue water. It 
is very cllicacious and agreeable. 
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lucd. liat Gbould the eiromacli prove rebellions to the laudanum, hvpo- 
dermicB may be from time to time repeated, the quuDtitv being adjasted 
to the varying iodicutionB of the particular case, but rarely again reacliing 
ine maximum of the initial dose. Bed-rest is absolutely necessary now, 
and indeed, as a nile, the patient's general malaise will not incline him 
to disobey orders. It is adviBabte to place a large poultice made of equal 
proportions of ground mustard and flaxsetid meal over the entire abdomen, 
and after decided reildening of the skin, replace it by ordinary poultices, 
opium liniment on cotton flannel, warm flannel alone, or simply a hydro- 
pathic bandage, fitting snugly but not uncomfortably around the abdomen. ' 
The latter especially often gives the patient a sensation of grateful ease 
that it is very desirable to maintain. 

Vomiting may still be absent, or, when present, it may bo possible to 
restrain or suppress it by allowing small bits of cracked ice, cold cham- 
pRgne. or simple water charged with carbonic acid. Drop doses of the 
wine of ipecac, or 1 to 3 grain doses of oxalate of cerium, may likewise aid 
in controlling the vomiting. If the patient now grows very thirsty, there 
is no objeotion to allowing him to dnnk plain water, that it is well to have 
previously boiled, then cooled, shaken and iced. Claret or small quantities 
of brandy or whisky may also be added to the water, but need not bo 
forced upon tbc patient. It does not seem advisable to allow the imbibi- 
tion of large quantities of liqiiid at one time. Small quantities given at 
short intervals answer much liettur. Any attempt to prevent collapse by 
using large quantities of alcoholic stimulants is decidedly reprehensible. 

Small quantities of tea-punch, hot or cold, preferably hot, made of 
green tea, arrack, or some other niw light spirits, to which the rich can 
aHil champagne, makes a light and digestible drink which will warm, 
without overstimulating. \^rmouth wine, which is merely a light white 
wine, flavored with aromatic and slightly bitter herbs is excellent. Sour and 
Rhine wine is better tlian heavy sherrv, which should not only lie pure, 
but diluted with water; 10 i»er cent of alcohol is as strong as any wine or 
dilated spirits should be used. (Peters). 

Although cholera patients, as a rale, crave cold fluids, it is neverthe- 
lesB worthy of remembrance tliat, in some cases, hot weak tea, or pepper- 
mint water or simply very hot water, is borne better tliau iced drinks, 
and may he used in place of them. In this connection it is perhaps do- 
nerving of notice tliat Mai'namara and several other competent writers 
urge aostincnco from all fluids. Tliey rely solely on the nse of bits of ice, 
allowing the patients an unlimited supply of this cooling substance. On 
tlie other hahd, Macphcrson from hia own experience in one of the severest 
cases of cholera on record which recovered, savs he will never deny a 
cholera patient a reasonable amount of water, either plain or curbonat<^l. 

Any other symptoms arising at this perio<i call merely for cautious 
treatment directed toward their mitigation, hut all "meddlesome inter- 
ference " is very much to be deprecate'l. Nothing seems to the writer's 
mind more irrational than to attempt by potent and varied dru^, frequently 
given in large quantities, combined with the nse of harawing external 
mcasarcB, to do battle against a foe that in many cases is clearly beyond 
the reach of all treatment. 

The following table Is based on SOO caM's of cholera treated in the prov- 
inces throughoutEngland and Scotland in 1854, and represents tlie percent- 

^^^^ ' Flannels wrung out in hoi a 
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age of failure, after the use of various remedies in premonitory diar- 
rhoea: * 



Catechu, kino, etc., 

Salines, ...•..• 

Eliminants, 

Calomel, 

Calomel and opium, 

Stimulants, 

Chalk and opium. 

Acetate of le«d and opium, .... 
Opium, ....•••• 

Chalk mixture, 

Sulphuric acid and opium^ .... 

Having thus briefly outlined the simple management of premonitory 
diarrhoea and cholerine, we will next turn our attention to 

The Treatment of Well-marked Cholera. — ^Although we have 
repeatedly expressed ourselves to the eflEect that we have practically no 
power to always arrest a fully-developed attack of Asiatic cnolera, never- 
theless the principles which should guide the physician^s recommendations 
and actions seem to us to be plain and unequivocal. The enforcement or 
even encouragement of any rigid theoretical plan of dealing with the un- 
fortunate subjects of a pronounced attack, seems utterly reprehensible. 

As in other diseases, so too in cholera, the most reliable indications for 
medical interference are furnished by a knowledge of the disease-processes 
underlying the symptoms observed by the physician. Accordingly, if it 
becomes evident that the normal absoroent functions of the gastro-intc^nal 
surfaces are completely reversed, it is worse than useless to introduce large 
qujuititios of powerful drugs and stimuhmts either from above or (tos lias 
been quite recently often clone) from below. We sjiy worse than useless, 
for the reason that the uncertainty in dunition of the different stiiges of 
cholera makes it possible for reaction to occur with enough medicine or 
alcohol, or both, in the alimentiiry canal to kill the weakened patient bv 
suddenly acting upon his system immediately after the rapid revival of 
absorption. There is not the slightest doubt that sudden death, so fre- 
quently observed shortly after a])parent reaction, has l)een due in some 
instances to such causes. Tlie oral administration of drugs is. therefon-. 
only indicated while intestinal absorj)tion contiTiues. Again, the subcuta- 
neous connective tissue so quickly shrinks during colla])se that its power 
of absorbing is largely reduced or completely suspended.' Xevertheless 
Avhenever poteiit remedies are demanded, hypodermic injection oilers a 
better chance of elfe<'tiye medication than the sw^allowing of mixtures, 
pills, or powders, and also than the much vaunted ente roc lysis of Cantaiii 
and other recent Italian writers. 

Knowing tlu'u that the internal use of drugs during collapse is of iia 
avail, it seems unnecessiiry to enumerate the countless host of remcnlies 



' Goiioral Board of Ilejtith. K<.'|)ort on 11h» Rosults of the Different Methoils uf 
Treat iiK'iit, by tli<* Treatment Coiiiniitt<.'e of tlie Medical Council, 18->5. 

-Still subcutaneous injections of weak acid water, or oven of salt and water, 
have at times appearr'd to stem tlx' tide of outHow from the bowels, as tonie^s and 
astringents acting- from beiiind. Compare also Ilayem's views in next cliapter. 
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that have been and continue to be recommended by writers of all nation- 
alities. 

Before the occurrence of collapse, and during the stage of profuse dis- 
charges it is generally advisable to administer small doses of morphine 
hypodermically. This may at least to some extent quiet the patient and 
diminish his sufferings. But the drug should never be "pushed^^* as for ex- 
ample is commonly done in peritonitis. For the relief of persistent thirst 
small Quantities of iced fluids, such as plain water, carbonic acid water and 
especially water weakly acidulated with mineral acids or freshly expressed 
lemoi> juice, and similar drinks, may be frequently given. Little bits of 
ice taken every few minutes are also allowable. 

Some writers have insisted on completely withholding these harmless 
and grateful beverages, believing that they increased vomiting and favored 
the intestinal flux. But there is not the slightest foundation for enter- 
taining such an opinion. Indeed, it would be downright cruelty to refuse 
the momentary relief that cool drinks often give the patient. It is only toa 
true that thirst is not Quenched thereby, and that the stomach may imme- 
diately reject the eagerly swallowed liquid. 

Yet in some cases the relief is so apparent that we have no hesitation 
in affirming it to be the physician's duty to see that drinks are not with- 
held. In well-marked collapse it is best to stop all medication. More- 
over, in this condition heat applied to the body, frictions, embrocations, 
and similar well-known measures have no power to call back to the surface 
the fast-ebbing tide of warmth. But before that time such measures may 
be employed to advantage. Semmola has strongly urged the warm bath, 
repeated every two or three hours as a possible preventive of collapse. 
Yet this must often be fatiguing and injurious. He admits also that to 
bathe a patient during collapse would have no more effect than to deal 
similarly with a corpse. But on the other liand he insists that the warm 
bath has a calmative effect, and a rallying influence, especially noticeable 
in the stage of premonitory diarrhcea. 

Dr. J. C. reters has used pieces of unslaked lime, wrapped in wet 
clothes and put in bowls under the bedclothes successfully m incipient 
collapse. Tne heat produced is very great and grateful, and there may 
pofisioly be some disinfecting power in this process. A pack in blankets 
wrung out in hot cayenne or mustard water is useful; and it is very easy 
when the blankets cool or dry off, to pour very hot water upon them without 
removing them or disturbing the patient. Slaking lime used in the wav 
just mentioned is easy of application and does not tire or weaken or disturb 
the patient. 

An energetic doctor once gave his collapse patients a hot bath, made 
them drink all the hot water tneir stomachs would hold, and then pumped 
not only their bowels but their bladder full of hot water, and complacently 
said if any one could do more to warm a patient up he would like to hear 
of it. We can only add, slaking lime in oed. (Peters). 

We will return to Semmola's views on the treatment of cholera later 
on, merely mentioning here that the U^mperature of the water used for 
the baths, as recommended bv him, should not fall below 100° F., nor much 
exceed 104 F. If the muscular cramps prove Rebellious to gentle frictions 
with warm flannels or slightly stimulating or anodyne liniments, if they 
remain uninfluenced by a hypodermic injection of morphine, the physician 
mav allow the inhalation of chloroform carried to the |)oint of partial an- 
aestliesia. This may be repeated from time to time without fear of disas- v 
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troUH effuctB on the heart. Rut unless tlioronglJ}- reliiilile and i'<nni)eteni 
trdinod nunwa \k in n-aiting, the attending or some other phraciau mutt 
personally direct its administration. 

Dr. Maclean ' saya that: 

Cramps are best relieved b^ Ute use of chloroform, given in doses of five orfta 
minima in n little water, and if vomitiDg be excessive a little may be Hnrinkled 
-on a piul of lint covered wiUi oiled silk ur ^tta^pcrcba tisane and applied to tht 
epigastrium: or Hn(inKio-|'>iline may bo utteS for the purpose. I have used cblam- 
forin ill this way uoth externuJly and iaU-'raally, very freely, and always nilti 
good afft^ct, 

Dr, Mocnamara speaks strongly in favor of diloroform. Hsviiig 
pointed out the great importance tj the patient of procuring rest, he Bare: 
" In furtherance of tins latter object, I know of iio remedy more etScnciaus 
than i^hloroform. If the patient ia in much pain and very restless, I 
etrongly advise his being iilaoed under the influence of this ancstlietic, 
The diloroform ranst be aaministertid by inlialatioii, and its full effecw 
may be safely induced; or at any rate we may put the patient into a ponm! 
and comfortable sleep. . . . Wo must b« prenarwl to continue tlip 
action of the thloroform, perhaps for lour or five liours, or even longer, 
according to circumstances." 

Dr. Parrot ' also favors the employment of chloroform in cholera. H* 
used one to two drachms of chloroform daily in severe cases, and less in 
mild ones. The vehicle was water 100 gramraea, and sjTup of quinine 
twenty gramjnca. This mixture was given in tea, a tablespoonfuf every 
half hour; at the same time iced bcef-t«a was given very freunently in 
email quantities. Warmth was applied to the skin, and dry and gtimulatiug 
frictions were used. Cidoroform given m this way calmed the aiudcty 
and epigastric pain, and seemed to diminish the frequency of tlie vomitings, 
which wei-e also ]e«8 painful. 

Dr. riartphorne,' in 1854, spoke as follows concerning the use of chltv 
reform : 

Experience has shown that, taken into the stomach, it is as totally free from 
danger as any other drug; and its employment is destined to be yet much mace 
widely extended: a fluid-drachm of chloroform taken by the stomach is not more 
than equal, in soporoflc effect, to thirty or tliirty-flve drops of laudanum. In dosa 
<if fifty to seventy-live drops (about fifteen minims), I have Riven it everv hall 
hour for several riours to^tlier. It differs from the opiate preparations in tbe 
promptness of its hypnotic action, tlie much shorter fwnod of its duration, a le« 
de^ee of cerebral oppressioD, and the absence of all stimulus to the circulation. It 
mi^ht be railed a " diSusible narcotic," comparing in this respect with opium is 
ammonia does with alcohol. To produce much effect with it, repeated doees at 
short intervals will be necessary. Its pungent property causes it to require plenti- 
ful dilution, wiiich is of course facilitated, by the action of some demulcent. Pe^ 
haps the orgeat syrup is the best. Every fluid drachm of chloroform should have 
at leiist two fluid ounces of water with it when taken; and it will need, if in ordi- 
nary gum mucilage, considerable t^itation to re-suspend the particles immedialelj 
befoi*e swallowing. When taken in aqueous iniKture alone, however, unless in 
very small doses, it produces nausea with some persons. This is entirely pr*- 
vpntedby the addition of a strong aromatic, or Htiil better by giving thechloTDfonn 
in aromatic tincture. From the ready solution and kindred action of cajnphor witfa 
chioroform,theircombinationl>asb^«mea very common one- For many purpoees, 
however, a still better preparation is a sort of chloroform paregoric, or compouod 

n the Treatment of Cholera, by Deputy Inspector-General Macleso, 
_ , _ jr of Military Medicine. London Lancet, Feb. Sd and 17th, 1886. 

•Gazette hebdomad aire, Decembers, 186S. 
' American Journal of Medical Sciences, January, 18S4. 
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tincture of chloroform, e.g. p. Chloroform, f 3ij; sp. camph. et, tinct opii, 
f 3iss: ol. cinnamon, gtt. viij; alcohol, f 3iij« M- et fiat tmctura. Dose, fn 



from 
five to thirty minims, or more, as required. The most admirable effects have 
been witnessed from the administration of chloroform, as above combined, in 
malij^nant cholera. 

Beoently Dr. M. Desprez * has also advocated the employment, both 
externally and internally, of chloroform. He believes that by this means 
from 80 to 90 out of every 100 persons in the al^d stage of cholera could 
be saved. He biises this extravagantly hopeful view on his own experience 
and on that of other physicians in Asia Minor, India and Cochin China* 
The following is his formula: 

Chloroform 1 gram (15 minims) 

Alcohol . . . • . • 8 grams (2 drachms) 
Acetate of Ammonia ... 10 grams (2J^ drachms) 

Syrup of hydrochlorate of morphia . 40 grams (If ounce) 

Water 110 grams (3i ounces) 

Dose: A tablespoonful every half hour. 

Without sharing Desprez's sanguine views, we nevertheless have reason to 
believe that chloroform may often be used with advantage, especially for pur- 
poses of inhalation. But ether is objectionable, and nitrite of amyl either 
mhaled or injected beneath the skin has not realized the expectations that 
were formed concerning it. 

Another common symptom that may become so distressing as to 
require the inhalation of chloroform is singultus. But before Imving re- 
course to this means, the hypodermic use of morphine, an epigastric 
sinapism, a spice poultice or a blister should be tried to stop the hiccough. 
Where there is reason to believe that a limited amount of absorption still 
takes place in the alimentary canal, various stimulants may be administered 
in a tentative way, in order to secure the prevention of collapse. Alcoholic 
beverages, such as Burgundy, Tokay wme, port wine, brandy and water, 
or champagne, may then be given. In the same way, if indicated by the 
condition of the patient, various excitants such as the ammoniiical prepa- 
rations, camphor and musk may be employed. But, as previously pointed 
out, if collapse comes on in spite of their moderate exhibition, they should 
be at once discontinued. Even then an attempt to stimulate cardiac 
action by the hypodermic use of similar medicaments, including brandy 
and ether, may be made. But this too must not be persisted in. 

Obviously it is impossible to lay down fixed rules for the guidance of 
the practitioner in this direction. But, as already stated, the general 
principles governing intelligent action are by no means as obscure as 
might be supposed from the confused and conflicting statements of many 
authors. 

The writer may be permitted to say here that he strongly deprecates 
the blind tapping about among various supposerl remedies, in tlie vain 
hope that a lucky accident may result in the discovery of a really curative 
aeent. The physician should make every honest effort to stiiy the march 
of the disease by employing those mejins the action of which he is familiar 
with. But to use the living bodies of cholem patients as suitjible material 
for blind pharmacological and other experimentation seems to the writer as 
irrational as it is inhuman; nevertheless pc^rhaps in desperatt^ cases ap- 

' Du Traitement Rationnel cle la Periode aigiie du Cholera Asiatique. Paris, 
1884. 
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Trcsttnent DurllijE RcACtioii.— If ttie pa&nt rtaOet from his od- 



lapwuid entenwitlikniokeriiig flune of nnoertBUi life «poD the pedod 
of reaction, Uieenet nine <^<wifal Quning and starict diet is if an jthtu 
inoi0appanattibaa.«lMr before. prngaaTail littte or notiiing. Smill 



doaw (tfopioinare ■■fcotimea pTenwithadiaDtaMfc bat as a general lliiiig 
the patimt iriU five bitter witboot narootios. SoIm ftwda ace abaolntelr 
dancerooa. ^nida, howerer, may be allowed tomnrfmt liberaUj. Milk 
at flrst dilated viUi plain water, or oarbonio acid water, egg-water, deooo- 
taona of arrowroot, aago, or noe well-ctiained and aeaKHunwitii plenty of 
aalt, are all to be oonuoended. After a few dua, brotha and aoapa thick- 
ened with oatmeal, fiocy barlej, or farina may be allowed. Coffee and tea 
may now alio be pmnitted in a more oonoentratad form. Oeotle atima- 
labon W generona winei will be foand aeeeHKy m many caa na . On^ 
Tory gradtudly, howorer, oan a diet oonairting of aoffr-boiled egg^ Baeati, 
o(Rieentrated aoapa, bread and potatoea be reaomed. 

ReUpaea are to be treated with the mme caation and on the auns 
prindpies aa the primair attack. When it ia lemembend that the tomt 
of the batde had to be oome by thegirtro-inteetinal tract, the padantic 
anperrision of fba patient's diet will appear not only pardomriile mit ahao- 
Intely eeasntial. 

Again in the Muucement of Complications and Sequelse. ilx' 
itct BDOnld not fora momeut be lost eigbt of, that justiisiu U'jtboid fevur, 
ao too in cholera, the healing of intestinal lesions must not be jeopardiiod 
by a careleea allowance of too much or improper food. Lel)crt says truii, 
* Indigeetion isaa tatal in the co nTalago eaoe of clioleru as in ivphuid ferer." 

Having pointed oat th iflMMilBitita eping iu iniiii 'tin- >i< :ikeiiDil 
condition of the gastro-izdHMMiQ^^miG, it np^HMiv iiidh . i -^:y to 
burden this account with detailed directions concerning the treatment of 
ttie various morbid states that complicate or follow an attack. The in- 
telligent practitioner will apply the same general principles to this task 
tliat guide him iu the management of those conditions when not connected 
with cholera. 

The typhoid stage is properly a complication or sequel of the period 
of attack, and a more or less profound renal disturbance is generallj tbe 
dominant symptom of that condition. If hot drinks and the induction 
of perspiration by the use of the wet pack and warm blankets do not 
relieve tlie kidneys, it is only exceptionally proper to try more energetic 
remedies, such as diuretics and pilocarpine. If thg patient does not pas 
any urine within thirty-six hours after reaction has commenced, Maciu- 
niara is in the habit of prescribing the tincture of cantharidos as recom- 
mended by Dr. Fnineis. He gives ten minims in an ounce of water eveir 
half hour until six doses liavo been taken. He adds: " If this treatment 
does not cause urine to pass, wc must, after the sixth dose, discontinue 
the medicine for twelve hours, and then repeat it in precisely the same 
wiiy, giving six doses more, ten minims each. ... I have seen this 
treatment followed by the most satisfactory results in very many cases." 
Finallv the cautious exhibition of digitalis, which is also a heart-tonic, 
should not be overlooked at this i>erioa. 
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CHAPTER XLIV. 

SPECIAL METHODS OF TREATMENT AND PROTECTIVE INOCULATION. 

Haying sketched in the preceding chapter a plan of treatment which 
the editor believes to be simple, rational, and based as well u\wn the 
present state of our knowledge regarding cholera as upon former thera- 
peutical experienpes, we are now prepared to examine some of the methods 
of treatment advanced by other writers. Especially those therapeutical 
recommendations which are of more recent date mav be of sufficient in- 
terest or novelty to warrant our attention. Although it is not intended 
to give a complete resume of modem therapeutics, nevertheless all the 
more important writings will lie considered. Following the general plan 
of this volume, it has been deemed expedient to al)staiii from lengthy 
criticism, so that whenever comment seemed really called for, it has been 
made in the briefest manner compatible with the clear expression of the 
editor's personal views. 

Writing as lonff ago as 1860, Drasche showed that the more or less en- 
thusiastic claims aavanced in favor of the curative power of many remedies 
and methods of treatment had not stood the crucial test of time, and liad 
nothing in their favor save the warm recommendations of their re8i)ective 
advocates. ' The enumeration made at tliat time mav Ixj rei)eated with ad- 
vantage at the present day, as it is curious to note how tenaciously some 
of the older remedies are still clung to in many quarters. The first 
measure to be mentioned is venesection. This was practiced at one time 
in a routine way by most Indian physicians. ' 

Next comes the exhibition of calomel, also first advised bv Indian 
practitioners. Searle, Anneslev, Johnson and others employed the drug in 
quantities of about twenty grains repeated hourly until the stools looked 
green. Later on it was employed in smaller doses.' Dnvsche condemns 
its use altogether. 

' On the subject of venesection in choloi-a, Stiiie says: "Thero was a time wIkmi 
certain physicians, carried awav by conceptions of the (lisesise evolved fi*oni their 
inner consciousness, maintained that it consisted essentially of a spasm of the 
blood-vessels, and that the natural and legitimate cui*e for it was to be found in 
bleeding. No theory is so gnituitous or absurd, but cases may l>e found which ajv 
pear to justify it, and in this instance also examples were not 'wanting" to illustrate 
at once the truth of the theorj' and its successful application. Lon^r exjHM'ience, 
however, and a more correct conception of the disease, have long since condemned 
this method, which was almost as dang-erous as it was irnitional." 

* Stille, in referring to the treatment of Asiatic cholera by men-urials, es|)ecially 
according to tlie method of Ayre, has so well expressed the views tliat are now 
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Ipocaciianlia — Drasche aaBcrts that this drug produces no alwnUiv? 
effect upon the intestinal tract. He <leiiounce§ the eiiminative method in 
whatever way its action is obtained. Whether emetics or lax&tive« Ut 
used, the effect is always injurious. 

Alkaline carbonatee, as recommended by ilamhurj^-r. Maxwell, Mack- 
ijitosh and others, are useless. 

Spirits of ammonia (Steart), liquor ammon. (Ebere), are useleas or iu- 
j uric us. 

Carbon trichloride, used by Troschel, Simon and other Berlin physician^ 
is superfluous. Reinhardt and I^eubuBcher found it a rather useful ei- 
citant. Henoch and Lebert, howeyer, showed that in grave cases it wm 
quite useless. The following drugs also tielong to the category of rcmnliM 
of doubtful utility, and in fact Drasche believes that they should bi- 
withlield. Fuming nitric acid (Hope, Bowes, Prchal), bismuth, nitrate 
of silver (liover). strychnia (Abeille), phosphorus (_Riul) aqua calcia 
(I'asquali. Siemerling). valoriauate of ammonia (Oettinger), hydratcd oiide 
of iron (Heigl), snlpTiuric tu-id,' nuinguuie acid, pjroligneous acid (Biertj.l, 

ent^rtaiDed by thi.> niujority uf competent 'wrileni thut we cunnot do better tluut 
here quol« his woi-dis. He Buys; 

" It is now eonradeil by all entightenod physidaDa that meccurials in l«rgt< iv 
in ordinary dosea are worse than worthless in epidemic cholera. In 1833, Dr. Ajtii 
of Hull. England, proposed another ni«ttiod of usin^r calomel, to nhj'.'h he lulLi'ivtl 
in ti'eating' tliis disease. It consisted in the adminiHtrSitioa of very sntaU ilosi« ot 
calomel ut short interv^s, and witli each ot tike Brat doses a few drops ot larnl- 
. anum. Such a method, if not carried loo for, cerlaiuly bos the merit ot sparing 
Hie paWent a g^at deal ot the pertuvbative Weatmant a^'ust which we have. In 
Uie preceding paKea. prot«£t^ But that wax not at all the notion ut its pn>- 
poHcr. He claimed for it positive and active virtues. He stated, as tiie funitiv- 
mental ground of his plan, that 'the primary and leading object of the tieatnimt 
must be to rtatore the secretion ot the iiver.^ He did not in the least doubt that 
he was able to do this by the administration ot mercury — not, indeed, by a 
direct action upon tho livpt- itself, but indirectly and sympatlietimllv tlirough'llw 

due secretion of the bile is promoted. It is, indeed, dittlcult to conceive ot any 
stimulus that calomel could impaili to the stomach that would not be equally 
given by any other non-irritant and insoluble powder — subnitrate of bismuui, for 
example. Indeed. Ayre himself relates the cose ot a man who in an attack ot 
cholera took during Uiree days no less tlian five hundred and eighty grains of 
calomel, and recovered witliout any soreness ot the mouth. But tlie plan whicli 
he finally elaborated was difterent. It was to give small doses of calomel repeat- 
edly— in the premonitory sta^ one grain every halt hour or hour for six or eight 
successive times, or, if this tailed, evei"y five or ten minutes — and in the stage ot 
collapse one grain and a half every dve minutes. In a few cases of exU«nie 
severity two grains of calomel were given every five minutes for an hour or two, 
and then the ordinary dose ot one grain was restuued. But this was not all: with 
everydoseof calomel was associated one, two, or three droDS of laudanum, so tliat 
it these doses were repeated frequently tlie patient received a very efflcienl amount 
of the narcotic during the attack. Indeed, Ayre attributed to it the virtue of sus- 
taining the vital powers under the depressing influence of the disease, and of re- 
muving or abating the cramps, as well as ot retaining the caJomel in the stomach. 
(A Report on tlie Treatment of the Malignant Cholera. London, 1883.) Prom the 
precedinj,' account it follows that the treatment of cholera by sipaJl doses ot cal- 
omel witli laudanum is founded on an erroneous assumption of the mode of aclion 
of calomel, and tliat wliatever efficacy the plan ot treatment may po6.scbs may 
with more justice be attributed to the opium, whose effeots we know, than to tte 
calomel, whoseactlon, so tarasit ishnownatall, bus no conceivable relation to the 
disease for which it was given. However this may be, it the results of Ayre'i 
treatment are compared witli those of otlier plans, it exiiibits very little if any 
superiority. 

'The utility of sulphuric acid in diolera, properly diluted and given aa advised 
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nitre (Stevens), guiipowilcr (Ronx), ca«tor-oil (Johnson),' croton oil 
(James), chloride of lime and chlorinated water (Prchal), chlorate of 
potoBli (Aron), chloric ether (Fuller), chloroform (Vincent), animal cliar- 
coel (llriett), hashish (Villemain), etachya anatolica (Fauvol), protoxide 
of nitrogen and oxygenated water (Thenard), common salt used in baths 
and clvBterB (Goz) and for intravenouB injections (Dieffenbach). intraveeic^ 
injections o{ wat«r (Piorry), inhalation of volatile aromatics (Hallor), and 
final I jT the transfueion of' blood, the nso of electricity and curative gym- 
nasticB. 

Drasche is not a thoronghgoina; peBsimist, however, for ho finnly 
believes that lives may often te saved by timely and rational treatment of 
a aymptonuitio kind. The following account' embodies his own ideas of 
the management of cholera patienta: 

He alluclic« great importance to a rigid diet in the very commeocetnent, 
notbing but soups bein^ allowod. From a neg-lect of this precaution. ha« ari^n 
th« disuppoinUnenl which many nhvHicians lidve found in remedies [or the <liui^ 
rfioDa. Only a limited quantify ot nuids may be taken, and this if possible warm. 
If the thint is excessive, ice may be allowed. Patients have stated that the use 
vf cold draughts was Followed by marlced intestinal rumbling, and aoon after a 
watery dejection, in spite oF preventive medicines. Hin remedy for the diarrfauea 
is opium, which he prefers to give in the form of tinettire (tjiict. opii. crocata). 
Should tliodiarrhceaeontiniie several days without amendment. astrin^nlA should 
be substituted tor the opium. Of these he pretere rhiitany and tonnm in dofica of 
five grains of each. 

As the collapse approaches, stimulants are indicated, to excite tlie nervous 
qrstem and quicken iXie circulation. He likes the lethereal oils, as of dnDamun, 
mint and juniper: musk hos also a similar action. IT lime presses, tlitfusible 
■timulanls, us warm wine, champagne, rum, or punch, may be cmploved. Sul- 
phuric ami acetic ethers (stimulaal anti-spasmodics) have also a decioed action 
upon tlie cramps and vomiting. Used formhalation they improve the pulmonary 
ciruulation, and relieve dyspDrca. The effect of ether, thutt eniployed, has often 
t>eea surprising, especially with voung persons. In a short time after the com- 
mencement of the inhalation, the pulse has improved, tlie temperature of tl>9 
bodjr risen, the cyanosis lessened, tlie cramps have diminished, and reaction liaa 

As an additional means of restoring the circulation, frictions should bo rjn* 
ployed, and the body enveloped in warm coverings. Sinapisms are also considered, 
as very useful. It reaction iq imperfect, Gctimulants should be used, mild orstrong, 
as the cJrciimntanceK require. If excessive, ice may be applied to the head, and 
cold water allowed. It tliere is a tendency to cerebral congestion, leeches and cupa 
sJiould be cmploved. To restore the urinary secretion, mild diuretics, such a~ 
seltxer waters, citric acid, or citrate of potosaa, ore indicated. If necesaan 
warmth may lie applied to the loins and fncUons made with uagt digitalis, th 
oil of juniper, or turpentine. A free use of cold water is also allowable. 

If the tliarrhuea continues during reaction, ustringents, such oa tannin, cxtraot 
of columba and extract of rhatony, should lie administered. The same remedies 
are indicated if diarrhoea is present in consecutive fever. Vomitiu^ and singultua 
are treated by sinapisms to the epigastrium, 80 long as ttie period of Tf^ctioa 
continues, the patient must remam iu lied and conllne himself U.' a diet of soupa 

For Uie diorrUita and vomiting which 8omptijnc« continue during convalow 

In the preceding cliapter, cannot bo called in question. Drasche condemned it 
without having extensively employed it, and we must, tlierefore, take excoption, 
to liis statement, according to which it should be classed wiUi the useleaa druga. 

' The castor^il treatment ot cholera lias been extensively tried and is now gen* 
«raUy abandoned as unwortliy of conllitence. Johnson's idea of eliminating tha 
^leciBc poison from the ahmentary canal by the jiroiuotion of purging was doubt, 
less ingenious. But apart from the practical failure of his metJi'His, we have, in 
the light of our present knowledge concerning cholera, no reaaou to believe that 
we can rid the system at tills puiaun by i-astorK>il or any similarly acting drug, 

* The language is borrowed from BurmlL 
35 
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cence, nux vomica is a suitable remedy. So long as there is any indication that 
the digestive organs are still suffering, the diet must consist principally of nutri- 
tious soups. 

From this brief re«uin6 of Draschc's views it will be seen that the ra- 
tional treiitment of cholera, as we understand it to-day, is in many respects 
quite similar to what it was 25 years ago. 

The plan of treatment as mapped out by Niemeyer, Lebert^ Eichhorst, 
Kuessner and Pott * and other representative German writers, resembles in 
all its essential points the method of Drasche, just described. 

In the premonitory diarrhoea of cholera Lebert claims to have obtained 
excellent results from the use of the following pills: 

5. Argenti nitratis . . . . gr. ix. 

Solve in aquae destillatse . . q. s., et adde. 

Extracti opii gr. ivss. 

Pulveris althae . . . . gr. xxij. 

Extracti gentianae . . . . q. s. 

Misce, et fiat massa in pilulas xxx., dividenda. 

Let one of these pills be given two or three times a day in cases of slight 
diarrhoea, and two pills three times a day in the more severe and obstiiuf':e 
cases. 

Numerous authors of standard text-books on medicine, and many 
representative English, French, Italian and Spanish writers, while they 
advise treatment that differs considerably in its details, nevertheless adhere 
to the same general plan of management that has previously been described. 

We must now turn to the specific recommendations of some of the most 
recent writers. And we will begin with an Italian author, Semmola,' who 
claims to have employed with gratifying results, and naturally commends 
as worthy of extended trial, a plan of procedure upon which he has be- 
stowed the title of *^ physiological treatment.'^ By this he means the om- 
ploynioiit of measures suitable for iucrea.^iiijnr tlie ])ower of resistance (»f 
the system against the invasion of ilie choleniic i)oison, without, liowever. 
troublinc^ tlie or^i^anisin with powerful ])hannaeeutical preparations. The 
})rinei])al points in this mode of treatment are: 

I. Al;sohite repose of the organs attacked — that is of the gastro-intestinal 
traet — ])y a strict fast maintained from the very first ai)pearance of diarrli(»'a. 
This fast nmst be enforced at once upon the appearance of a liquid stool, 
without waiting to sec whether the diarrlupa is merely accidental or is 
])rcmonilory of cholera. The taking of even a single cu]) of Ix'ef-tea may 
v^ulHcc to develop a grave attack of cholera. The autlior thinks the nc- 
(vssitv of tliis al)solute fast is too little insisted upon, for he rcirards it. ho 
snvs, as the sheet-anchor of safctv. The same comv)lcte fast is to U' 
maintained during the period of reacticm until at least -24 hours have 
elapsed since tlie last liquid stool. The author siiys that he has seen a 
I't^turn of all tlie grave symptoms of the algid stage following tlie too earlv 
administration of a few spoonfuls of beef-tea. 

'i. Arousing tlie ])hysiological ])owers by measures thera])euti(!al indeed, 
but l'<»nlcring on the physiological. This consists in the ap]>lication cf 
heat in the form of hot baths of a tcm])erature of 100' to 104*^ F. repeatoii 
as necossary. Hot l)aths hav(^ been gi\'en often enough in cholera, but 
they have not Ixnm given at the ])r()[)er tim(^ The suitable time to eiii- 
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ploy them ia in tho beginning of the difloase, before t)ie algid stage haa 
set in. For the object is not to warm the chilled cutaneous surface, ae 
woe formerly supposed, but to maintain the normal physiolc^cal relations 
between the cutaneous surface and the gastro-intestinal mucous membrane. 
The hot bath, of 100" to 104°. excites the very rich peripheral nervous 
plexuses, and then by reflex action tho nervous centers of the circulation. 
*'he hot bath favors also the elimination with the perspiration of the toxic 
principles, which are the cause of the nervous and other symptoms charac- 
teristic of the algid st^e. Tho bath should be repeated every hour or 
two. and in the nitervals the jiatient should be kept cohered with woolen 
clothes and should tiike some warm aromatic and alcoholic drink. Sera- 
niflla advises that the baths should be begun as soon as the patient, even 
though the diiirrhaia be slight, fools any epigastric uneasiness whether vom- 
iting nave occurred or not. Tho uneasmesa or distress is the precursorv sig- 
a nal of a terrible struggle, and no time should be lost in putting the patient 
into a hot bath for tenor fifteen minutes. In other cases also, when there 
is simple diarrhoea without any epigastric discomfort, if tho diarrhcea is 
not speedily arrested by the orainary treatment, fasting, rest, opium, etc., 
the writ«r counsels a recourse to tho hot bath. He says he has seen hun- 
dn^s of cases of diarrhcm rebellious to ordinary remedies, which would 
probably have eventually iiassed into actual cholera, but whicli yielded at 
once after one or two hot baths. 

3. The administration of small doses of opium to blunt the nervrms 
centers and thus render them less susceptible to the influence of the t*ixic 
t^nt. This is independent of the favoraiile influence which opinm may 
exert ujion the intestinal secretion. The stupefying action of the drug 
upon the nervous centers increases their power of resistance to the cholcm 
poison, and thus really constitutes [jart of tho physiological treatment of 
the dii«ease. 

Some of Semmola's suggestions are worthy of being heeded. Tho ad- 
rautage of obbiining as much rest as possible for the digestive tract is self- 
evident. Nevertheless we cannot enforce a prolonged regime of fasting 
in every case menaced with an attack of cholera. The wc«k would, in 

Slace oi being benefited thereby, suffer positive injury. Nor does the in- 
iscriminatu employment of warm baths strike us as a measure free from 
possible liarm. It should be restricted to those cases, in which the physi- 
cian feels satisfied that no mischief can be wrought, rather tlrnn extencied 
to all, in which a possible benefit might be obtaincil. 

Professor Hayem, ' the well-known liicmatologiet, has recently publislied 
in KfUTfo his views on the treatment of cholera. The following brief 
enniniur)' embodies the points on which he appears to lay the most stress. 
He first draws attention to a circumstance, which all competent writtTs 
are agrewl upon, namely, how important it is to remember tliat. in a very 
hirge projiortiou of cases, cholera begins with gastro-intestinal troubles, 
nnil that if these are arrested in their incipiencv. a grave attack nuiv jkjb- 
sihly be prevcnte<l. It is. therefore, necessary during an epidemic \o at- 
lond at once to all intestinal or digestive disturbances, and eejHwiully to 
diarrhnta. If there is indigestion or if there are signs of an OTOrloaili'd 
stomach, ijwcac may be given in a dosi- of 20 to 30 grains. It may irtvn 
suffice, in certain cases, to jiroduee emesis by tickling the faucL'sVitli a 
feather or by causing the [nticnt to drink large i|uaniit)eH of wurni wiiIot-. 

I, 1SS4, luui TruiUuiml tlu 
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In the treatment of the premonitflry diarrhtea, opiam may be given In- 
Trhe mouth, or in combination with an astringent by the rwtiim. Sub- 
nitrate of bismuth h&s often been given with advantage in doecs of 3 to 3 
draehms during the twenty-four hours, Hayem Blat^ timt he hae also 
employed the blaek sulphide of mercury so highly reiiommended bv 
Caaet with success. He gave it in doses of 15 graitia everv hour until 
twelve doBCB liad been taken, and found that it speedily checked the diar- 
rhcva. He recommends also tlie salicvlate of bismuth, as suggested by 
Vulpian, UBserting that it is decomposed in the intestinal caual formiiijr 
oxide of bismuth and salicylic acid, acting thue at the same time as au 
astringent nnd an unti-symotic. 

Aft^r the disease has become fully established, when the intestines are 
filled with fluid, the remedial agents which may be given are with difficultv 
absorbed. When the attack begins suddenly without prodi-omic symptoms 
or when these early symptoms have not beeu treatea. Hayem still advo- 
cates the employment of ipecac, and says that it often is effectual in arrest- 
ing the vomiting. Purgatives, which have been so often used, are r.tther 
harmful than otherwise. Opium may also be given at the Iwginuing of this 
stage, but its exliibition should not be long continued, as the drug may 
accumulate in the intestines, and then be rapidly alisorbed in massive dof« 
when reaction sots in. But salicylate of bismuth is of especial value in 
this stage, and may be given to the amount of 3^ drachms a day in doaes of 
13 gmins each. The black sulphide of mercury appears to be of little 
efficacy at this period. Often, however, the administration of any remwiv 
is interfered with by the continmil vomiting, and recourse must then be Iul^ 
to bypodermio medication. The muriate of mor(ihine may be given in this 
way in doses of one-seventh of a grain, and is often of great service in eon- 
trolling the vomitiiig, diMMWuMttHttnxiB symptoms. These h^'po- 
dermic injeotious may be M^H^^^^^B^ algid stage has become es- 
tablished, after which time^jjPnSMHR as absorption then ceases. 

A mustard plaster or a small bitter over the epigastrium may be of 
service to control vomiting. In the algid stage Hayem strongly urges the 
employment of intravenous saline injections. Owing to the excessive 
transudation of serum into the intestines, the blood is greatly reduced in 
volume; It becomes inspissated, circulates but slowly in the vessels, and 
carlmnic acid accumulates in it to such an extent that it may even become 
acid in reaction. The transfusion of blood, as recommemled bv Dieffen- 
bach, is irrational, since it is only the fluid elements that demana renewal. 
Hayem asserts that there is practically no danger in increasing the bulk of 
the circulating fluid by saline injections, since he has shown by experi- 
. ments on animals that a quantity of water equal to the entire mass of the 
blood may be added without causing any serious incouvenience. These 
experiments were practiced on healthy animals whose vascular system was 
already normally full. 

The simplest fluid for these injections is a solution of 5 parts per 
thousand of chloride of sodium in water. To this may be aaded one 
part of carbonate of soda which is indicated by reason of the iu- 
creased alkalinity of the blood. The solution is to be previously wanned 
and passed through three thicknesses of good filter paper, or oetter yet 
through a heated porcelain filter such as is used in sterilizing culture 
fluids. The injection is to be made in the same way as in the transfusion 
of blood, and is the more easily accomplished since there Is no luemorrhaga 
One of the veins at the elbow or the saphenous vein is to be choeen. A 
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transyerse incision having been made through the integument, the subcu- 
taneous cellular tissue is seized with the forceps and divided by blunt 
pointed scissors until the vein is exposed into which the canula is inserted 
by a single thrust. Another solution Avhich Hayem regards with great 
favor is the preceding one, with the addition of 25 parts per thousand of 
sulphate of soda, which has been found to be an excellent preservative of 
the integrity of the red globules. It has been shown that sulphate of soda 
introduced directly into the circulation does not act as a laxative, but 
rather causes constipation, and Hayem suggests that not only may it arrest 
any further transudation of fluid into the intestines, but possibly it may 
even promote the reabsorption of that already escaped from the vessels" 
For the sake of convenient reference the formula oi this solution is here 
given: 

Carbonate of Soda 1 jiart. 

Chloride of Sodium 5 jwrts. 

Sulphate of Soda 25 " 

Water 10()0 '' 

If the amount of fluid to be injected is more than a litre (1 J pints) it 
would perhaps be prudent to reduce somewhat the proportion oi the sul- 
phate of soda. M. Hayem estimates the amount of injection needed by 
the proportion of red globules or the dosage of hemoglobine in the blood. 
Thus if the proportion of red corpuscles is increased to 7,000,000 or 8,000,(K>0 
per cubic millimetre, instead of 4,000,000 or 5,000,000 which is the nor- 
mal quantity, about two litres (3i pints) must be injected, since the entire 
mass of blood in the healthy adult is estimated at about 5 litres (9 pints). • 

In certain cases, owing to an abundance of cellular tissue alx)ut the 
veins and' to the collapse of the vessels from the disturbed circulation, it 
may be impossible to practice these intravenous injections. In such cases 
Hayem would not abandon the attempt to restore the normal fluidity of 
the blood, but would throw the injection into the cavity of the peritoneum. 
The solution, whether thrown into the veins or into the peritoneum, 
should not be warmed above the normal temperature of the body. 

The feebleness of the cardiac pulsations may contribute to the produc- 
tion of collapse in the algid stage, and is to be met by the employment of 
external heat and diffusible stimulants. The painful cramps may be re- 
lieved by passive movements, dry frictions, massage, or frictions with 
chloroform liniment. The nervous symptoms, a^totion, cardialgia and 
depression, may be effectually quieted by cold affusions. 

The intravenous injection of fluid, practiced with the idea of making 
up for its loss by intestinal transudation, is not a new idea. But neither 
the older nor the most recent trials were followed by results that were 
sufficiently lasting to encourage physicians in the universal adoption of 
such a procedure. There is little doubt that a failing heart may be stimu- 
lated to renewed activity by being supplied with fresh fluid Jiut when the 
latter reaches the intestine it will certainly escape from vesst^ls tliat are 
unable to retain even the natural serum of the blood. Practiceil with the 
idea of temporary cardiac stimulation, the intravenous injection of fluid 
may take its place by the side of other legitimate pro(»edures. Hut under- 
taken for the purp<^ of curing the patient, by maintaining the fluidity 
of his blood, even Hayem's warm recommendations will fail to obtain for 
it universal professional sanction. 

Dr. Lereboullet * in reviewing all the recent suggestions regarding the 

* Du Traitement du Cholera, in Bulletin General de Therapeutique, September 
90, and October 15, 1884. 
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therapy of cholera concludes that the following measures will meet all 
posfesible indications. Premonitory diarrhoea must be combated by opium 
and anti-spasmodics, as well as iodoform in the shape of pills. He beueves 
that the multinlication of the specific microbes may thus be held in cheek. 
In the alffid stage of an attack, the inhalation of nitrite of amyl, in- 
jections of ether, practised coup sur coup until a decided effect is observed, 
are necessary. Hydro-therapy and inhalations of oxygen are likewise to 
be recommended. If absorption appears to liave come to a standstill, he 
urges the employment of copious intravenous injections, frequently re- 

Eeated. Finally he points out that the pi*actitioner can only hope to treat 
is patients with success, if he is able to visit them repeatedly and at short 
intervals, so that all the varying indications may be immediately acted 
upon. 

The presence of soda in the intestinal contents and its diminution in 
the blood are due, Tardani thinks, to endosmosis.* The indication is, 
therefore, to arrest this process, and this is to be accomplished by the in- 
troduction of a small amount of sulphureted hydrogen together with an 
acid fluid into the intestine. The author injects into the bowel six or 
seven grains of sulphide of sodium dissolved in thirty times its weight of 
water, and follows this at once by another injection of two ounces of water 
acidulated with sulphuric acid. 

In a little pampnlet from the pen of Dr. Hanhart * a " regime of thirst "' 
is recommended as a prophylactic during the prevalence of epidemic cholera. 
The author means thereby a considerable reduction in the amount of fluid 
ordinarily imbibed. Should an attack nevertheless occur, the patient must 
refrain altogether from taking liquids. Frictions always calm the restless- 
ness. Nitrogenous and carbonaceous food is alone admissible. • 

Accordingly the patient must eat tender meat, preferably prepared with 
vinegar or lemon-juice. Also oil, rum, brandy, and sugar. Chocolate also 
answers the same purposd. In fact, whatever dries the body is useful. 
Tliis author forgets to ])ublisli tlio results he has obtained with this extra- 
ordinary aiul uiu(|ue plan of '* fighting cholera.'^ It is (juite obvious, how- 
ever, tliat his method of treatment has nothing in its favor. It is mentioned 
onlv ill order to he condemned as utterlv irrational. 

M. Hurq, the tireless champion of the therapeutic efficacy of metallo- 
therapy, published a little brochure ' shortly before his death, a])plying 
tli'*se ])riiicii)les to the treatment of cholera. In this he urged as a certain 
means of prophyhixis the charging of the system with copper. ILiicli 
person was advised to take, according to his age. from one to six pills 
containing each I grain of binoxide of copi)er. Among the immediate 
followers of J^urq the copper treatment was regiirded with much favor. 
But the results were, as might have been foreseen, indifferent or unfavor- 
able. Furtlier trials of this mediciiment are not called for. 

Dr. IlniTuet* maintiiins that all that is necessary is to remove the 
morbific agent of the disease from the economy as speedily as possil)le by 
the nutuial channels. ''J\>accom])lish this end he stimulates all the excre- 
tory functions of the lungs, the skin, the kidneys, the intestines and the 



' Sohitiou du Problemo du Cholera Morbus, per Gaetiino Tardani, 2d edition, 

Paris, 1HH4. 

- Lii liitU' c'ontre le Cholera, par H. Hanhart. Paris, 1884 

^ Dii Ciiivrc contre le Choleni ot la Fievre Typiioide. Paris, 1884, 
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stomach, giving if need be remedies to excite those various organs to in- 
creased action. This, it will be observed is an eliminative method practiced 
on a much larger scale than Johnson's castor-oil treatment. It does not 
recommend itself for further trial, being based on erroneous assumptions. 
Apart from this the method is fraught with positive danger, on account 
of the weakening and depressing effect it necessarily exerts upon patients 
subjected to such ordeals. 

In a number of publications issued during the latter part of the year 
1884, Professor Amaldo Cantani * relates the mode of treatment advocated 
and employed by liim during the recent epidemic in Italy. Accepting 
the bacillar theory of the disease, he cautions against the employment of 
alkalies such as bismuth, ma^esia or chalk, in the treatment of the pre- 
monitory diarrhoea, and advises per contra the use of acids, especially 
hydrochloric or lactic in the form of lemonade. In addition a little 
laudanum may be given in a hot aromatic infusion. The patient should 
go to bed at once and should be warmly covered so as to promote diaphoresis. 
But he urges especially the use of rectal injections, thrown as nigh up 
into the bowel as possiole. His formula for these injections is the fol- 
lowing: 

Deodorized tincture of opium, . . . 30 to 50 drops. 

Tannic acid, 45 to 90 grains. 

Gum arabic, 1 to H ounces. 

Infusion of chamomile, . . . . 3| pints. 

In regard to the use of this injection in the beginning of the disease, 
Cantani says that he is persuaded from practical experience that, employed 
in time, it will almost always arrest the rice-water discharges and cut 
short the disease. 

In the few cases in which this abortive treatment fails, or when the 
patient is not seen until the al^d stage has already set in, recourse must 
be had to subcutaneous injections (hypodermoclysis) of a saline solution 
containing tliree parts of carbonate of soda and four parts of chloride of 
sodium to 1,000 parts of distilled water of a temperature eaual to, or a 
little above, that of the normal body. These injections are to te made into 
the subcutaneous tissues on each side of the body, in the subclavicular and 
in the ileocostal regions, and are to be repeated as long as the loss of fluid 
through the intestines continues. 

A similar mode of treatment has been advocated by Professor Samuel 
of Konigsberg, in a recent brochure.* He uses, however, six jmrts of chlo- 
ride of sodium and only one of carbonate of soda to 1,000 of water, a solu- 
tion which Cantani does not consider sufficientlv alkaline to overcome the 
tendency to acidity of the blood. Cantani seems to have established his 
claims to priority in the use of this method, since he advocated it in an 
article in the journal Morgagni in 1 867, and even before that time in his 
notes added to an Italian translation of Niemeyer in 1865. 

In this connection mention may also be miuie of the fact that Surgeon- 
^lajor E. T. Kellat,* attempted to arrest the disease by injecting distilled 

' L' Enteroclesi tannica calda comecuraabortiva del Cholera, etc. Naples, 1884. 
II Cholera: Letteni del Prof. Arnaldo Cantani; Milano, 1884. Istruzioni 
Popolari concern enti il Cholera Asiatics): Napoli, 1884. La Cura del Cholera 
mediante ripodermoclisi e I'EnteroclLsi, 3d Edition, Naples, 1884. 

*Die subcutane Infusion als Behandlungsmethoue der Cholera, Stuttfirart, 
1888. 

^ Aitken's Practice of Medicine, London, 1880, vol. i., p. 742. 
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water, at a temperature of 99° F., hypodermically or into the cayity of 
the peritoneum. The object he had m view was the production oi an 
artificial anasarca and ascites that might supply the fluid drained away 
through the intestines. 

But to return to the writings of Cantani. He holds that a second 
indication in the treatment of cholera is the disinfection of the intestinal 
contents. He proposes to accomplish this by an injection thrown far up 
into the bowel of tne following solution: 

Crystallized Carbolic Acid, . . . 8 to 30 grains. 

Alcohol, sufficient to dissolve it. 

Distilled water, 3^^ pints. 

Even larger amounts of carbolic acid may be used during the algid stage, 
when intestinal absorption is suspended, but caution is to be observed not 
to continue the use of such large doses of the acid after reaction sets in 
and resorption is established. He adds that, since all acids are destructive 
to the cholera bacillus, use may be made of those which are not poisonous, 
such as hydrochloric (a dracnm to the pint^, lactic (one to four drachms 
to the pint), or tannic (J drachm to the pint). It is important that these 
injections should be warmed up to 100^ or 104° F. At the same time the 
patient may sip from time to time a little muriatic or lactic acid lemonade. 

Dr. Duboue,* of Pan, advises the use of pui-e tannin in four-grain doses 
taken as a prophylactic against the disease during cholera times. The 
drug should De given twice a day before the two principal meals. When 
premonitory diarrhoea occurs, tne dose must be tripled or quadrupled. 
During the attack he recommends rectal injections of from 2 to 6 quarts 
of water, containing 15 grains of tannin to the quart, a method whicn will 
be seen to resemble the tannic acid enteroclysms iust described. 

Cantani's tannic acid treatment has been triea by a number of Italian 
physicians, and some of them appear to have obtained satisfactory results. 
Thus Dr. Vitone has published,' the results of his method of treatment at 
the Cholera Oq^haiiage at S. Antonio a Tarsia. Tlie children adniitttHl 
to this institution came from tlie most infected parts of the city., and 
had lost one or both parents from cholera. 

The writer asserts that in a large number of cases the cholera was 
promptly arn^sted l)y tannic acid clysters. 

Dr. E. Villani also states that he has injected per rectum as mucli as 
half an ounce of tannic acid in two quarts of warm water, with invariahly 
good results. The wodus operandi of the treatment is attributed to the 
astringent power of tannic acid, and to its sterilizing tlie comma-bacilli, 
which need an alkaline solution for their development. The London 
Lancet of February *31, 1885, makes the following comment upon these 
pu))lictitions: " Without entering into this theoretical disquisition, the 
clinical results ap})ear to alford striking evidence of the efficacy of warm 
tannic acid clvsters in the treatment of cholera.'' 

But in spite of such favorable opinions regarding this method, it does 
not recommend itself to the ])ractitioner for universal adoption in the 
treatment of tne ujsease. On the other hand, in severe attacKs a tentative 
trial mav be made of it. as it has in its favor the fact that, when not t<x) 
vigorously pushed, it is at least free from too great annoyance and danger. 
One practical })oint must not be forgotten, if recourse be had to large 

' Bulletin Genet'iil do TluM'jipeutiquo, October 30, 1884. 
^ II Mor«j:agni, January, 1885. 
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enemata, namely, the elevation of the hips above the level of the trunk, 
and the gradual introduction of the warm fluid. 

In the successful treatment of cholera the principal indications, ac- 
cording to Dr. F. Jousseaume, * are to arrest the vomiting and diarrhoea and 
reestablish the urinary secretion. To this end he gives a powder of 5 
grains each of chalk and bicarbonate of potash dissolved in a little water, 
and immediately afterward half a glassful of water containing about 20 
minims of nitric acid to the pint. Carbonic acid is thus set free in the 
stomach, which is the most effectual means of controlling vomiting. Nitric 
acid is an excellent remedy for diarrhoea and nitrate of potash is one of 
the best diuretics which we possess. 

Amon^ the extraordinary recommendations regarding treatment, we 
may mention those of Dr. F. X. Poznanski. This writer was sent by the 
Russian Government to study the cholera in the infected districts. He 
published in Naples' a brochure embodying the method employed by him 
m several epidemics with, he claims, excellent results. It is necessary, ho 
says, to prevent stagnation of the blood in the vessels, and this is to be 
done by increasing the acti\'ity of the respiration and circulation. With this 
object in view he employs a snuff of veratrum album to cause sneezing. 
This act accelerates the circulation and expels a quantity of carbonic acid 
from the pulmonary atmosphere. 

In the second place he advocates a rapid but moderate venesec- 
tion. Bleeding, he maintains, diminishes the resistance which the 
blood offers to the action of the heart. That this practice has fallen 
into desuetude in the treatment of cholera is due rather, t]ie author 
thinks, to ignorance of its efl&cacy than to its abuse in former times. Lastly 
he emplovs dilute hydrocyanic acid (2 percent, strength) in doses of 5 to 20 
drops, which he says strengthens the pulse and increases its rapidity by 
several beats in the minute; the respirations are also increased somewhat 
in frequency and depth. Since the action of the acid is very evanescent, 
it must be given at repeated intervals of ten or fifteen minutes. He also 
throws a spray of some alkaline solution into the buccal cavity with the 
idea of neutralizing the excess of carbonic acid. 

M. Rodriguez Merino of Madrid, a telegrapher, has given to the 
world his p^uliar views in a little pamphlet. * Ozone, he says, is one of 
the best of disinfectants, solely because it creates electricity — and indeed 
aU disinfectants owe their properties to the fact that they produce 
electricity. Therefore, why not give electricity in the first pface ? Ac- 
cordingly the author suggests tliat cholera patients be put together hand 
in hand and then be charged with electricity by means of a Ruhmkorff 
coil. The strength of the current is to be regulated according to the 
needs of each case or batch of cases. This procedure is also recommended 
as a prophylactic. 

The extensive employment of ozone as a disinfectant rather tlian a 
curative agent, is advocated by Dr. Onimus.* lie sjiys during the preva- 
lence of cholera, there is always an appreciable diminution of atmospheric 
ozone. This deficiency he seeks to supply by placing in hospital wards,- 
private dwellings, etc., dynamo-electric machines that genenite as much 

' Du Cholera. Traitement Nouveau, Guerlson. Paris, 1884. 
* Diagnosi profillaticae terapeutica del colera epidemico. Per Fr. X. Poznan- 
tkL Napoli, 1884. 

« La iSectricidad y el Colera. Madrid, 1884 
^ Ozone et Cholera. Paris, 1884. 
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ozone as may be needed for particular purposes. He says that it purifies 
the air, and acts as a stimulant upon patients. He does not claim that it 
cures cholera, any more than the absence of ozone from the atmosphere 
gives rise to the disease. 

It would be unprofitable and tiresome to examine further the various 
suggestions regard mg the treatment of cholera that have come to light 
within the past two years. All the most important writings of different 
authors have been alluded to. 

In reviewing the entire subject, candor compels the admission that 
the real additions to our knowledge concerning the rational treatment of 
the disease have amounted to little or nothing. There is no doubt that 
the list of useless medicaments and measures has been still further ex- 
tended, and so far we have to record at least a negative gain. 

But if Koch's doctrine has thus given no direct stimulus to the practical 
management of the disease, we cannot ignore the fact that in accepting 
it, we deal more intelligently with our patients than was possible before. 
Still, the chief interest and importance of future cholera research will 
undoubtedly center around the subject of effectual scientific prophylaxis. 

Protective Inoculation against Cholera. — Before closing, we may 
briefly allude to " cholera vaccination, '* which was brought prominently 
before professional notice only a short time ago. The subject has already 
created considerable excitement in Europe, and especially m Spain, where' 
the protective power of inoculation with attenuated cholera-virus has been 
made the subject of recent experimental inquiry, culminating in the in- 
oculation of several human beings. 

Dr. Ferrdn * has made a careful study of the biology of the comma- 
bacillus, and has even discovered certain new forms of development of 
this microbe. But the main interest of these Spanish investigations 
naturally attaches to his inoculations with the attenuated virus of cholera. 
He attempted, as in vaccination, to produce a modified form of the disease, 
wliich would elfoctually protect the individual against the acquisition of 
the graver malady. While neither Ferran himself nor his disciples claim 
to liave already achieved uiUHiuivocal success, thev nevertheless assert that 
they have obtained decidedly encouraging results.^ 

Dr. (rimeno, in a recent issue of La Cronica Medica, and Carreras- 
SoUi, in Lii Kevista de las C'iencias ^ledicas, also contribute articles on 
this new phase of the subject. Gimeno asserts that th(? comma-bacillus 
of Koch is only one form of development of an organism, that does not 
even belong to the order of schizomycetes. It should be classed rather 
with the cryptogumic peronosporea^, and since Ferran is credited witli 
having made this discovery, it is suggested in future to speak of the Pen>- 
nos}K)ra Fei-rani, in place of Koch's comma-bacillus, when alluding to the 
microbe of Asiatic cholera. 

Carreras-Sola says that *^ this microphyte vegetates without doubt in 
moist earth and mud, and amongst the cryptogamic vcgetiitions of the 
banks and bottoms of ])onds and rivers. In the first place, the medium 
being great and constantly renewed, the ])lant has always more than enough 
oxygen and organic material to sust4un life. On the other liand, the ])r(xl- 
ui;ts of its denutrition being extraordinarily diluted, it is not disturbed 
by them, which otherwise woidd seriously oppose its development. Placed 
in these conditions, and ])rovided the temperature be not too low, it can 

' La Iii(lep(Mi(l«Miriii Meilicu, Hjirfdoria, March 1 and 11, 188"». 
Kt'visla d<; las C'ioiu ias ^leditas, and El Siylo Medico, March, 1SS5. 
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in a few hours give origin to an infinite number of oospheres replete with 
comma-bacilli producing granulations so small at first as to pass through 
porcelain filters (biscuit), when new, and at a pressure of less tlian a column 
of 10 metres. Two drojis of the cultivation-fluid, filtered through one of 
these apparatuses, infect in forty-eight hours a tube of broth submitted to 
a temperature of 98.6® F. giving . rise to characteristic spirilla. The in- 
fluence of low temperatures paralyzes the work of segmentation, but the 
filaments or spirals already formed, being still nourished, engender oogonia 
which, even at these temperatures, are converted into oospheres with 
granulations which are transformed into comma-bearing muriform bodies, 
which thus complete the circle of evolution.'' * 

The Medical Record of April 11, 1885, in an editorial account of 
Ferran's experiments, says: 

" The first to submit himself to this somewhat hazardous experiment 
was Dr. Serefiana, who, on February 23 of the present year, received an 
injection into each arm of half a cubic centimetre of the attenuated virus. 
In less than three hours, he states, he began to experience severe pain in 
the posterior region of the arms, which gradually mcreased and rendered 
movement of tne limbs difficult. At the end of seven hours he had a 
slight chill, accompanied by a feeling of general languor, elevation of tem- 
perature, rapid pulse, insomnia and headache. Tins condition remained 
lor a little more than twenty-four hours, when there was a rapid abate- 
ment of all the symptoms, both local and general. Dr. Jacques was the 
second to receive the virus, and although he was injected in one arm only 
with half a cubic centimetre, his symptoms were even more pronouncei 
than those of the first experimenter, and he also liad slight cramps and 
nausea. Dr; Bertram, of Kubio, likewise submitted to the injection and 
experienced similar effects. An examination of the blood eighteen hours 
after inoculation revealed the presence of micrococci, said by Fernin to 
be the first form assumed by the comma-bacillus when injected into the 
living organism. 

At the exj)iration of nine days two of these persons submitted to a 
reinoculation with negative results, while four others, who received pri- 
mary inoculations with the same attenuated virus at this time, suffered 
from symptoms of considerable intensity. About two hours after the 
inoculation pain was felt in the arms, and toward evening, the injection 
having been practiced shortly before noon, the temperature rose, the pulse 
increased in frequency, there were headache, languor, slight chills, and 
nausea. Later there was a rapid fall of temperature, and tlie liands and 
feet grew cold and presented a marbled appearance; at the same time the 
headache and nausea increased and were accompanied bv complete anorexia. 
Some of the subjects had also slight cramps in the calves of the legs. In 
about forty-eight hours all these syniptoms had passed away. The 
highest temperature recorded was 102'' F., and the pulse 125.'' 

Obviously these experiments are so few in number that it would be 
quite premature to venture on any positive conclusions regarding their 
value. It is to be borne in mind above all things that cholera has not 
hitherto been shown to be an inoculable blood-disease, in the sense of 
maladies like septicaemia, small-pox, anthrax, etc. The alleged discovery 
of the protective influence of an attenuated cholera-virus should not, there- 
fore, be {wrmitted to awaken a dangerous notion of false security. It is, 

' London Medical Record, April 15, 1885. 
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of oourae. by no means impossible that we nre on the threshold of a naw 
discovery, that future experimental research will prove to be of inestimable 
value. Bnt at the present writing we must still ui^e the rigid eufort'e- 
ment of well-known ennitary rules in preference to the hypotnetical pro- 
tection conferred by cholera vaccination. 

A leading English journal ' expresBes its views regarding this anbjeot 
in the following words of warning: " The profession in Spain would do 
far more to protect their country from an epidemic if they urgijntly preff^d 
on the authorities to undertake eanitary measures in the towns, than by 
lulling people into a fancied seciirity by spreading the belief that inocula- 
tion will protect an individual from the disease. If cholera does visit Spain 
they will be wofully undeceived," 

Trom the evidence now before us we can only eiqiress onr eoneurrenc* 
in the opinions just q^uotcd. Nevertheless, we are not justified in claimine 
that this now pnase m the life history of the cholera microbe is destined 
■ to remain barren of beneficial results. But in dealing with a subject of 
euch supremo importance aa cholera prophylaxis, we must ever l>e on our 
guard to avoid confonnding alluring possibilities with demonstrable facta. 



' The Lancet, May 8, 
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